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| Right Honourable the 


Lord Viſcount Lon ſake 
Lord en sr ar, Se. 
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A S your Lordſhip v was Ws or's to 22 
nour theſe Lectures with your No- = 


tice in Manuſcript, I take the Liberty of 
laying them before you in Print being | 
deſirous the Publick ſhould know, that 4 
their Deſign was approved of by ſo un- 
| ee a Judge. 
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iv DEDICATION. 

For, beſides your uncommon Skill in 
Civil Policy, the Laws, and all the 
Branches of Publick Buſineſs; you have, 
like the Iluſtrious Lord Bacon, a Talent 
for the Improvement os Arts, and a 
Pleaſure, and,  Sagacity, in Purfuing na- 


tural Enquiries. 
Were I not, therefore, Eulible, my 


Lord, that your Candour is as extenſive 
as your Learning, I ſhould be cautious 
of thus ſubmitting theſe ſlender Enqui- 
ries to your View; as they are neither 
conducted in a Manner ſuitable to your 
correct and exquiſite Taſte; j nor purſued 


to ſuch a Length, as your great Know- 


| ledge i in Philoſophical Matters may juſtly 


require. 
But this gives me farther Encourage- 
ment, that I do not know a more uſe- 


ful 


Fly 15. 1733. 


DEDICATION. v 
V8 
ful Subject, than the preſent, to a Tra- 
ding Nation; nor a Perſon better quali- 


fied than your Lordſhip, to perceive its 


Tendency, and direct i Its Improvement. | 


Ian 
MY LORD, 
Your LoxDsnlie's 
oY 
Moſt obliged, and devoted humble 
Scarborough, | ; | LE 


Servant, 


PETER SHAW. 


ADVERTISEMENT. 


"HE following Lectures had the 
Honour to be read before a noble 
Audience, who candidly overlooked their 
Failings, and may their Publi- 
cation. 

As the Deſign is of large Event 
little more than a Sample of the whole 
could at preſent be given; the far- 
ther Improvement * it being left to 
others. 

The Experiments here employed, the 
many of them new, are generally ſimple; 
or performable with little Coſt, and Ap- 
paratus : But if à few particular In- 
frruments, and Trials, hereafter inti- 
mated, were to be made, and proper 
uſed, much greater Diſcoveries mig 
reaſonably expected. 


GLOSSARY: 


OR 


Explanation of the Tzcunicat 
Traue in this Work. | 


Cid, By Acids are meant all thoſe Thing | 
that taſte ſour ; as Vinegar, Tartar, Juice 

of Crabs, Lemons, Sc. Spirit of Nitre, Spirit 
of Salt, Sc. and which, when mixed with a due 

Proportion of an Alkali, conſtitute a neutral 
Body, wherein neither Acid nor Altali pre- 
vails; whence it alters not the Colour of Sy- 
rup of Violets. See Alkali and Neutrals, 

Adies, See Burrows. 

Alcohol. Is pure and perfect Spirit of Wine, with- 
out the leaſt Particle of Water, or Phlegm. 

Alkali. Is a Word of extenſive Signification, and 

. chemically denotes a large Tribe of Bodies. 
For all Bodies may be chemically conſidered 
under three Tribes; or as being either Alkalies, 
Acids, or Neutrals. Alkalies have this eſſential 
Property, that when mixed, or united, with 
Acids, they conſtitute Neutrals. But a more 
common Mark of an Alkali is, that it turns 
Syrup of Violets green, as an Acid turns it red; 
w the Admixture of a Neutral * does 


„ not 


£ 


0 


461 68A R V. 
not alter the Colour of that Syrup. Thus Pot- 
_ Aſh, Salt of Tartar, and all fixed vegetable 
9 as hkewiſe all volatile animal Salts and 
Spirits, are artificial Alkalies; as Chalk, the 
teſtaceous Bodies, Sc. are natural Alkaljes. 
And thus, in the vegetable Kingdom, Onions, 
. Leeks, Garlick, Muſtard, Sc. are Alkaline ; 
as Sorrel, Wood-Sorrel, the Juice of Lemons, 
Oranges, Verjuice, &c. are Acid. Their Dit- 
ference alſo is manifeſt from the Taſte, when 
the Habit of thus diſtinguiſhing them is ac- 

quired. See Acids and Neutrals. | 

Amalgamaticn. Is the Diſſolution, or Fiittüre of 
any Metal with Quickſilver: But Iron, of all 
the Metals, will not amalgamate, or unite 
therewith. 

Aſaying. Is the Art of diſcovering how much 
pure Metal is contained in any Ore, or Coin, 
aſſigned. Hence to make an Eſſay, is to pro- 
duce a Lump, or Grain, of pure Metal, from 
any ſmall Quantity of Ore, or Coin. 

Axioms. By Axioms are meant a Kind of Corol- 

laries, Conſequences, or Reſults, of certain Ex- 
periments, Facts, Obſervations, or particular 

Doctrines ;; ſo as to recapitulate a certain uſe- 
ful Truth, contained in the preceding Partof the 
Work, and ſet it in a clearer Light, with re- 
gard to Theory, or Speculation; As Canons, 
or Rules, regard EX{ErTenes or Practice. See 

Canons 

Balneum Maris. Or Water- Heat, is no more than 
a Veſſel of Water, ſet in a Furnace, or over 


the Fire, with another Veſſel put into the Wa- 


ter; which latter Veſſel contains the Matter, 
or Subject, of the Operation. 


Buddii:g Diſhes. Are ſhallow Diſhes, like the 


Baſons of a Pair of Scales, for the waſhing of 
Ores by the Hand, 


Burrows. 


4A GLOSSARY, 

Burrows. In Mining, are the Paſſages leading 
into a Mine, and cut thro' the Sides of a Hill 
or Mountain, ſo large that the Workmen may 
conveniently wheel out the Ore in Barrows, or 
carry it along in Baſkets, 

Calcination. 1s the burning of a Body in an open 
Fire, in order to diſcharge its more volarile 
Parts, or reduce it to Powder. 

Canons. Are Rules of Practice, or Directions, 
for producing Effects, or performing Ope- 
rations; and have the ſame Regard to Practice, 

as Axioms have to Theory. See Axioms. 

Caput Mortuum. Is that Part of the Matter, 
which remains behind after Diſtillation, or 
Sublimation. 

Cementation. Is the cloſe burning of a hard or 

metalline Body, with certain opening Powders, 
{trew'd betwixt its groſſer Parts; ſo as to ſoften, 

tinge, or impregnate them, with the Fumes 
of ſuch Powders; or it is the Introduction 
of any Mineral, or Metallic Fumes into the 
ſolid Plates of a Metal, by Means of a proper 
Heat, applied to a cloſe Veſſel, or double 
Crucible, wherein the Plates are Jaid, with the 
pulverized Matter ſtrew'd between them. 

Clarification. See Depuration. 


Concentrating. 1s bringing the required Parts 


of a Subject cloſer together; as Salt - Water 
is concentrated by evaporating the aqueous 
Humidity; and Wine by freezing out, or ſe- 
parating its Water, in the Form ot Ice. 
Copelling, or Cupelling. Is putting metallic Mat- 
ters upon a cover'd Veſſel of Bone-Aſhes in a 
naked Fire, to try what Gold or Silver they 
will afford. 6 
Cry/ta!l;zation, Is the Operation, whereby Salts 
diſſolved in Water ſhoot into Glebes, of par- 


ticular 


A GLOSSARY. 


ticular Figures, according to the Nature of 
each Salt. 

Decantation. ls the pouring off a clearer Liquor 
from a groſſer Sediment, after ſtanding. 

Deflagration. Is ſetting exploſive Matters on Fire 
in a Crucible, or other Veſſel, and ſuffering 
them to burn out ; as when Nitre, or Tartar, 
are thrown into a red-hot Crucible, or to any 
melted Matter, whilſt it continues in the Fire. 

Depuration. Is the making of any Matter pure, 
or freeing it from the Droſs, Dirt, or other 
heterogeneous Parts, wherewith i it may happen 
to be mixed: So Honey is depurated, or cla- 
rified, by heating it, and taking off the Scum 
that riſes to the Top. 

Digeſtion. Is ſuffering ſolid and liquid, or 3 
and finer Matters, to ſtand together in a gentle 
Heat for ſome Time, that the Liquor may ex- 
tract the Virtues of the ſolid Ingredients; or 
the whole become more ſubtile and uniform. 

Diſtillation. Is the raiſing of Liquids into Vapour 
by Heat ; and condenling that Vapour into a 
Liquid: again. 

Eleoſactharum. Is an intimate Mixture of any 
eſſential Oil, with Sugar; by grinding them 
together in a Mortar. 

Elements. See Principles. 

Elixation. Is the waſhing a Matter with Water, 
in order to get out what will diſſolve therein. 
Empyreuma. Is a nauſeous Taſte, or Odour, 
proceeding from the Subject being ſcorched, 
or over heated, in the Operation; as when 

Milk is burat to, as they call it. 

Eſſential, or Chemical Oils. Are the native Oils 
of Vegetables, drawn from them by Diſtil- 
Jation with Water. 


Evaporation, 


AJ GLOSSAR. 
Evaporation. Is the ſetting a Liquor in a gentle 


Heat, to diſcharge its ſuperfluous Humidity, ED 


or obtain its dry Remainder. 
Faints. Are the Liquor that runs from the Still, 
upon diſtilling any inflammable Spirit, after 
all the Proof - Spirit is come over. See Proof. 


Filtration. Is ſuffering any Liquor to paſs thro? 


Cap-Paper, or rather a peculiar Kind of filtring 
Paper, into a clean Veſſel, or Glaſs; the Paper 
being cut conically for the Purpoſe, and put 
into a Glaſs Funnel, or laid upon a Stone Co- 
lander, or Strainer. 

Form. Is the particular Act, or Law of Nature, 
whereby a Thing is produced. 

Flux. Is any Matter added to an Ore, or me- 
tallic Matter, in order to make it melt, or run 
the eaſier, and yield a greater Quantity, or a 
purer Metal. 

Fulmination. Is the ſame as Deflagration, which 

de. 6 

Fuſing. Is the ſame as Melting, being a Term 
e applied to the melting of Metals, and 
metallic Matters, with a ſtrong Heat. 


Inſolation. Is ſuffering Matters to ſtand and di- 
geſt in the Heat of the Sun, inſtead of uſing. 


the Heat of a Furnace. 
Lac, or Laque. Is a Kind of Extract, or thick 
Body of Colour, prepared chiefly from vege- 


table Subjects, for Painters Uſe. Of theſe : 


Laques there are ſeveral Sorts ; but in a more 
Particular Senſe, it ſignifies the Red Laque'ob- 
tained by boiling Stick- Lac in Water, 

ea, In Mining, are the Houſes, or large 
ar 6p where the Ore is waſhed. 

Limation. Is the filing of a Metal, or metallic 
Subſtance, ſo as to reduce it into ſmall Parts, 
called the Filings of that Metal. | | 


Lan 


* 
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Lixivium. Is the ſame Thing as Lee, or a So- 


lution of Salts, by boiling any ſaline Matter in 
Water. | 2 
Load. In Mining, is the ſame as Ore. A 
Lotion. Is the waſhing of a Body in Water, to 


get out its Salt, or whatever elſe will diſſolve 
in Water. 


Loto- Mines. Are a weak Spirit, or the firſt 


Runnings of the Still, in diſtilling Brandies or 
Spirits, from Wafh or Wines, and mixed. alon 
with the ſecond Running, or more watry Part. 


: Menſiruum. Is any Body applied to another, ſo 
. ._ as to diſſolvè it, and intimately mix its Parts 


with the Parts of the other : in which Reſpect 
the former may be called the Solvent, and the 
latter the Solvend. 

Mercury. Is another Name for Quichhſilver. 

Metallurgy. Includes the whoke Art of working 
Metals from the Ore to ſaleable Metal. 

Muffe. Is an arched earthen Inſtrument made 
to cover a Teſt, in Cupelling, ſo as that the 
Coals, or Aſhes of the Fire, may not fall in 

upon the Subject. See Cupelling. 

Muſt. Is the unfermented Juice of the Grape; 
or any other liquid fermentable Subſtance, be- 
fore it enters the Act of Fermentation. See _ 

Stum, . 

Neutrals, or Neutral Bodies. Are ſuch Bodies as 

manifeſt no Signs of either A/kal;, or Arid, 

- upon any of the Trials known, and allowed 
to diſcover them; as particularly not by the 
Taſte, or the Admixture of Syrup of Violets, 
Sc. See Acid and Alkali. | 


Per Deliquium. Is the running of diſſolvable 


Things into Liquor, by barely expoſing them 


to the open Air, or to the moiſt Air of a Cellar. 


Phlegm. Is the ſame as Water, or aqueous Li- 
quor. i 


Pre- 
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Precipitation, Is the depoſiting of a Sediment; 
either by a Liquor ſtanding at Reſt, or when 


any Addition is uſed for the Purpoſe. 
Principles. Are the different ſimple Matters, 
_ . whereof a Body is compoſed. 
Proof... 1n Spirits is meant of a certain Trial, or 
Way of examining their Strength, by the Bub- 


bles that ariſe on their Surface upon ſhaking 


them 1 ina Phial. 


Ne ion. 1s the Separating of Gold 88 Fil- 


ver, by Means of Agua Fortis or Agua- Regia. 
Quinteſſence Is the Mixture of an eſſential Oil 
with Alcohol. 


Refiification. Is purifying a Subject, by repeat- 


ing the Operations; z as Brandy is purified, or 


ſeparated, from its Phlegm, by repeated Di- 


ſtillation, 

Reduction. 1s the reducing, or recovering a Metal 
from its Calx, or Aſves; and may likewiſe be 
applied, when any Body deſtroyed, as to its 


natural Form, or Appearance, is made to af- 


ſume that Form again. 
Refrigeratory. Is a Veſſel of cold Water, chro· 
which a winding metalline Pipe takes its 
Courſe, from the Hot Still, ſo as to bring off 
the Liquor cool, by Biſtillation. 

Regulus. ls an impure, or imperfect metallic 
Subſtance, that falls to the Bottom of the Cru- 
cible in the melting of Ores, or impure metal- 
lic Subſtances. 

Scoria, See Slag 

Separating-Glaſs, Is a bellied Glaſs, open at top, 
and ending in a hollow Stem below; ſo that a 
Mixture of Oil and Water being put therein, 
and ſuffered to reſt till they ſeparate, the 
Water may be poured off from the Oil. 


Slag. 
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Slay. Is the Drofs, Cruſt, or Scoria, found at 
the Top of a melred Metal, or metallic Mat- 

ter; being often in the Form of a vitrified 
Maſs, or Glaſſy Subſtance, and proceeding 
from the Flux employed, and united with fome 
ſtony recrementitious Matter contained in the 

Ore. But when a large Proportion of a ſaline 
Flux is ufed, the Slag will relent, or even diſ 
ſolve in the Air. - | 

Solvent. See Menſtruum. 

Stum. Is Muſt, clarified by ſtanding and racking, 
then put up into matched Caſks, that is, Caſks - 

- impregnated with the Fume of burning Brim- 
ſtone, fo as to be preſerved ſound in an unfer- 
mented State. See Muſt. 


Sublimation. Is the raiſing of a dry Body by Heat | 


into Flowers, or a ſolid Cake, at the Top of 
the containing Veſſel ; being a Kind of Diſtil- 
Jation ſuited to dry Bodies. 

Subſidence, Is the ſuffering a Liquor to ſettle, 
and fine itſelf, by ſtanding. 


Sulphur. Is another Name for Brimſtone ; but 


in a more Technical Senſe, denotes the fat, un- 
ctuous, or oily Principle in Bodies; or that 
Part of them, which is truly inflammable. 
Thermometer. Is an Inſtrument contrived to mea- 
ſure the Degrees of Heat. Thoſe made with 
Spirit of Wine, ſerve for the leſſer Degrees, 
and thoſe with Oil, or Quickſilver, for the 
greater. | | : 
Triture. Is the grinding, or rubbing any ſolid 
Body to Powder in a Mortar, or upon a grind- 
ing, or levigating Stone. 


Torrefaclion. Is the roaſting, or ſcorching, of a 


Oo 


Body by the Fire, in ofder to diſcharge a Part 
either unneceſſary or hurtful, in another Ope- 
| ration, 
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A GLOSSARY. 
ration; as Sulphur is diſcharged from an Ore, 
before the Metal can be obtained to advantage. 

Turnſol. Is a red Colour prepared from the Juice 
of the Sun- Flower, and fermented Urine: 
which Colour being, in a fluid State, drank up 
by Linen-Rags, and dried, is the Thing ſold 
by the Dry-Salters to the Dyers and the Wine- 
Coopers, for dying Cloths, and tinging Wines 
red. F Te & N „ f 

Vitriſication. Is the turning of a Body to Glaſs 

in the Fire. 


> Waſs. Is the ſame Thing as fermented Wort, 


or any fermented Liquor, fitted to afford an 
inflammable Spirit, or Brandy, by Diſtillation. 
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I. An pas of the. Office and objects „ 
Chemiſtry. JE 
II. The Chemical Treatment of Bodies. 


tbe Ar. 


| 11 [. N for making new e in 4 


enlarge the Bounds of Chemiſtry, s. 


I. T* HE Diſien of theſ: Lectures is 109% .. 


by applying it to the Advancement 

. | | of Natural Philoſophy, the Illuſtra- 

tion and Improvement of the known Arts, and 
the Diſcovery of new ones. f 


2. In proſecuting this Deſign we would ſpeak The Mar- | 


to the Eye, rather than the Ear; or indeed to the ner of 


Underſtanding, rather than the Senſes; and by Execution. 
means of appoſite Experiments, ſcientifically ex- 


plained, lead to the Diſcovery of Phyſical Axioms, 
Rules of Pradtice tor producing uſeful Ef- 
fetsz in the way of a Philoſophical Chemiſtry. 


3. Philoſophical C e er we define, a rational Pais. 
Art of (1) dividing or reſolving all the Bodies p5ica/ 


within our Power (2) by means of all the Inſtru- 


ments we can procure z (3.) as well into integrant 


as conſtituent. Parts; and. (4.) joining theſe Parts 


together again; (g. ſoas to diſcoyer the Principles, 


Relations, and Changes of Bodies; (6.) make va- 
rious Reſolutions, Mixtures, and Compoſitions ; 
(7.) find out the phyſical Cauſes of phyſical Ef- 
2 and (8.) hence improve the State of natural 
Knowledge, and the Arts thereon depending. 

B 4. To 
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2 3 THE FIRs r. 


The Be. 4 To explain - Mis Definition, in a 9 
meſs of the general männer, is: the Buſineſs of our firſt Lec- 


Lau. fure; and to illuſtrate it fully, will be the Bu- 


fineſs f. all the reſt. 
5. Our Definition conſiſts of eight Parts; the 
firlt whereof regards the Objects of Chemiſtry. 


' The Ob- (1.) Theſe Ozyefs are all the Bodies within our 


Jets of Power. We ſhould therefore, if it were practi- 
Chenifl): cable, take a particular View of the Contents of 
the terraqueous Globe. To abridge the Labour, 
we ſhall ſingle out the more capital and! uſeful 
Sorts; and range them in ſome Order, by way of 
Specimen or Sathple, of that grand REPORT 

finite Materials “. 


Cuaſed. The Productions of the Earth are divided into, 


I. Minerals, II. Vegetables, and III. Animals. 
I. Minerals are ſubdivided into (1.) Metals 
and their Ores, (2.) Salts, (3.) Sulphurs, (4) 
Stones, (5.) Earths, and (6.) Semi- metals. 
Cx Ass I. The MzTarLs are. 
Gold, | 
| Quickſiver, | 2 
8 „. Ranged according to their ſpe- 
Silver, cific. Gravities, and compared 
Copper, | with their Orcs: reſpectively. 
Tron, 
Tin. 
II. SALTS, Alum, | 
| Artificial Salt, 
e Bay Salt, 
Borax, 
Nitre, 
Rock Salt, or Sal- Cem, 
Sal Ammoniac. 


; * In he Core, , 51 of Specimens ns exibid, i 
conformity with the ay Lift, | 


5 Su r- 


8 


07 Philo geber Chemiſtry. 
III. SuLPHURS, Amber, 


Arſenic, white, led and rd, 
2 Auripigmentum, . 

Bitumen, 

Brimſtone, Common, 

- Native, 

Cal, n 

bs Rally nnn 

Par... 33H E$5 
# \ 1 ner; STONES... © 
From' the FP Ranged according to their 


1 


mond to Hardneßs, which is their Cri- 
Cryſtal. terion; as Graviry is of Metals, 


V. Ovare Srox ks. Alabaſter,” ons 


n © 
R 05 mery, ? 
| JJ ͤ TS: 
0  "Hematites,”"* © 
? _ » Loadftone, 
21. Marble, and Porpbyry, 
5 __ Lapis COR 
n 7 dn _ ALMA, 
VI. EazxTas, Bolt, | | 
DL ntl; Chalk; | 2272004 - 
Mar, * „ | 
. 9, ů SORE AG. 
* ' Ocre, | 2 
Rudale 1 
n OY Terra Lenmia, &. — 
VIE Srmi- METALS, F | 
The Virsiolie n e ch : 


Vitriel, green and blue, viz; of 105 and Cooks 3 
White Vitriol, with other foreign kinds. 


VIII. The Sulphureous 8x MI-MET A 18” are, 
Anlimomy, 


Biſmuth, i | 
B 2 Cin- 


LECTURE THE FIRST. 


2 nn native, 


Mundick, . 


11; Vet 171 BLES are divided into 
Herbs, Berries, Flowers, Fruits, Grains, Seed, e 
Roots, Barks, Woods Jui ces, and Excreſcences. 


Claſs 1. H ER BS. Angelica, Baulm, Hyſſop, Ro- 
... ſemary, Lavender, Sage, Tan- 


4 WO ! 


, Thyme, Wormwood, &c. 
Il Bran ITY Bay Berries, Coffee, Kermes, Ju- 
niper, &c. 


| III. FLowz Rs. Jaſmin, Saffron, Lillies, Mari- 
'.., golds, Roſes,  Elder-Flowers, 
Violets, Flowers of Broom, 

Holly-Oak, &c. 
IV. F RUITS. Cocoa-Nuts, Nutmeg, Famaica- 
Pepper, Long-Pepper, Tama- 
| . Finds, Caſſia Fiſtularis, Pome- 

g +.  granate, &c. 


V. Gz ains. Rice, Indian Wheat, 3 Millet, &c. 
VI N Beecb-maſt, Cardamom, Gran. Paradiſ. 
Muſtard- Seed, Sun-flower Seed, &c, 
VII. Roo rs. Atkanet, Galangal, Gentipn, Liquo- 
rice, Madder, Orris, Turmerict, &c. 
VIII. BARks. Caſſia, Cinnamon, Clove-Bark, Cor- 
tex" Peruv. Mace, Oak-Bark, Winter"s 
| Bark, &c. 
IX. Yooou s. Cedar, Guaiacum, Logwood, Rho- 
Aium, Saunders, &c. 6 
X. Juices are ſubdivided into natural, and ar- 
+ _ tificialz or into Trars, and injpiſſated 
| Juices. 
Tears, or natural Juices, of os Sycamore, the 
Birch, oe: 
In- 
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. Inſpiſated Fuices are divided into (1.) Gums, (2.) 
Balſams, (3.) Ręſins, and {4.) Sugars. 
(1.) l Aloes, Gum Arabic, Aſa Fetida, Am- 5 
moniacum, Benjamin, Baellium, 
Galbanum, Gamboge, Maſtich, 
Myrrb, Gum El:mi, Opopanax, 
Gum Sandarac, Gum Lac, Gum l 
Tragacanth, &c. ; | 
XI. (2. ) Batsams. Balſam Capiti, Opobalſamum, 
Balſam of Peru, Tolu, Cc. 
The Turpentines, Wax, &c. 
XII. 2 ) Rosins. Campbire, Frankincenſe, Rofin of 
Guatacum, Rofin of Falap, Scams. 
mony, Burgundy Pitch, Common 
Rofin, Sang. Draconis, ©. | 
XIII. (4) Sucars. Honey, Manna, Sugar, &c. | 
XIV. ExCRESCENCES. | Jews Ears, Agarict, o 


M. fetoe, the M. Me, N &c. 


: 


III. Animars. 4 $45.9 | 

Claſs I. ExTIRE ANIMALS. Ants, Bees, Cantha- 
rides, Cochineal,  Millepedes, FA: row; &c. 

15 Tnuzix $0LID PAR Ts Bone, Hart's-born, 

| Ivory, Cuttle Bone, We... Hoef, 

Human Skull, Caſter, 
III. CoveRETED Animal Juices, 
„„ CGoat's Blocd and buman Bloca dryed, Lard, 
» Marrow, Sperma Ceti, cc. 
IV. EXCREMENTS. Album Grecum, Civet, Mut, 
Pigeon s Dux. Silk, &c. 


6. Bodies have * uſually conſidered under Bodies 
three general Claſſar, called by the Names of the 5ow 77 be 
Vegetable, Animal, and Mineral Kingdoms. This 3 
Diviſion is, perhaps, too ſeanty as excluding 
many Particulars of the marine and atmoſpherical 
Regions. For in the Sea are found Coral, Shells, 
Spunge, Birumen, Ambergreaſe, Mixtures of 

B 3 Salt, 
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Salt, 5 Fculencies, and the corrupted Parts 
of Fiſh, Sc. which may poſſibly be irreducible 
to any of the three Kingdoms. And the At- 
moſphere abounds with Air, Light, Water, Me- 
teors, Exhalations and Effluvia of the Earth, dif- 
ferently combined ; ſo as not to appear diſtinetly 
either of a Vegetable, Animal, or Mineral Na- 
ture. 

7. The Objects of Chemiſtry, therefore, are 
taken from the three larger Maſſes, or Regi- 
ons, of the Globe; viz. che Earth, . and 
Atmoſphere _ | 

The gene · 8. Qar Knowledge of the Earth — IF but 
ral Struc- a little below its Surface. So far as Men have 
ture of the dug, it appears a Compages of numerous ſolid 
85 Subſtances, ranged in a diſorderly manner ; 
which may. be phyſically neceſſary, to afford 
different Partitions, or Beds, of Soil, Gravel, 
Clay, Stone, Coal, Marcaſites, Ores, Gems, Ge. 
each ſerving as a Matrix to the other. 


Barth in 9. By Earth is commonly meant the Soil, 


particular. Mould, or Coat, wherein Vegetables grow. This 
Coat, which is but of little Depth, is the direct 
and imggediate Seat of Vegetation. And with 
this Each we chuſe to begin our Experiments; 
propoſing (1.) A general Analyſis of Gauen 
Mould; (2) The Preparation of a general king 
of Flux, for the aſſaying of Ores. (3.) 15 
general Method of aſſay ing Ores for their Metal. 
(4) A general Analyſis of common Water. (f.) 
A-general Analyſis of the Air, (6.) A general 
Example of the Method of reducing Bodies to 
their integrant Parts. | (7.).. A general Example 
of reſolving Bodies into their conſtituent Parts; 
and (8.) An Example of Reduction, or the Me- 
thod of recompoſing, or recovering, Bodies after. 
Solution. 


II. 
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EXPERIMENT J. 


r Analyſis of Ger len Mould, begun. * 


10. We took two Pounds of freſh, black and Zarth 
rich Garden Mould, and ftirred it well in two . 


Quarts of fair Water, gently warmed, then letting 
the groſſer Part ſettle to the Bottom, we filtered 
the Liquor thro' Cap- Paper; and found: that it 
paſſed conſiderably muddy, or impregnated with 
the finer Parts of the Earth; which it would not 
eaſily depoſite upon many” Days GY in a 
quiet Place. 

11. The Deſign of the Experiment is to ob- 
tain a proper Liquor for diſcovering the Mat- 
ter which the Earth affords to Plants in Vege- 
cation, or the natural Juices, and natural Salts, 
of Garden Mould; becauſe ngthing ſeems capa- 
ble of riſing in Vegetation, but what is ſoluble 
in moderately warm Water, and will paſs the 
Pores of Paper, ſomewhat in the ſame, manner 
as it does the natural abſorbing Veſſels, or Strai- 
ners of a Plant. Whence the filtred Liquor of 
our Experiment may be examined by chemical 
Treatment; as by Evaporation, or the way of 
trying Mineral Waters, &c. as we ſhall ſce here- 
after in our fourth Lecture. 


12. Ores are the next uſeful Species of Earth; 
the general Treatment whereof, for obtaining 


their Metal, depends upon the Uſe 20 the Black 
F.. 


e d Experiment canied er 1 in Lea. 
IV. Exp. I. and II. 12 = | 


— 
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EXPERIMENT II. 


The Method 7 making the Black Flux, for the af- 
ſaying of 'Ores. 


The Black 13. We took one Part Nitre, and two Parts 
Fax. common Tartar; and reducing each to Powder, 
we mixed them together, and deflagrated the 
whole in a Crucible, by lighting the Mixture 
a-top; which thus turns to a kind of Alkaline 
Coal, that is to be pulverized, and kept in a 


cloſe Glaſs, to prevent its diſſolving, as it would 


do-in a moiſt Air, 

14. This Flux is of general Uſe "and to 
have it ready at hand, ſhortens the Buſineſs of 
making Aſſays in Metallurgy ; and renders the 
Operation more exact, than when crude. Tar- 
tar and Nitre are employed; becauſe the De- 
flagration might thus carry off ſome Part of the 
Ore, and defraud the Account. For the ſame 

Reaſon, the Mixture is here directed to be fired 
a- top; otherwiſe. a conſiderable Part might be 
loſt in the Deflagration; which would prove 
much more tumultuous and violent if the Matter 
was thrown into a red hot Crucible. 


ExPERIMENT III. 
The general Method of analyſing Ores. 


Over arg. 15. We took two Ounces of Copper Ore re- 
led. duced to Powder, and mixed it, in a Mortar, 
with twice its Weight of the black Flux; 
then, in a Wind Furnace, fuſed it briſkly, that 

it might run thin, for about four Minutes : when, 
ſuffering the Crucible to cool, we broke it, beat 

off the Slag, and weighed the Metal. 

16. This Experiment ſhews - the Method of 

treating any unknown Ore, to diſcover, in the 

| way 
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way of Aſſay, or Proof, the Kind and Proportion 
of Metal it contains. | 5 

17. The Cauſe of the Effect depends upon a The Ratio- 
Separation of the terreſtrial, ſulphureous, or other "4 2, bc 
heterogeneous Parts of the Ore, which are here gt. 

either vitrified, or otherwiſe detained by the Flux; 

whoſe Property it is to vitrify Earth in the Fire, | | 
and ſtrongly join with Sulphurz at the ſame 2 
time that it does not alter the Metal, but leaves | 

it to its own nature; whence, by its ſuperior Gra- 

vity, it ſinks pure to the bottom of the Crucible; 

as being | now made fluid, and ſet free from the 

heterogeneous Parts before mixed in amoag ita), 


5 


18. Water is generally divided into ſalt and Water di- 
freſh, with regard to the -Ocean and Rivers, vided. 
But it ſeems diviſible into as many different Spe- 
cies, as the Earth is into Beds. Thus there are 
Mineral Waters of various kinds, according to 
the Mineral Subſtances they run over, and become 
impregnated with: tho' this Impregnation ſome- 
times happens in the way of Vapour, or Exha- 
lation, Water, therefore, in the general, may be 
as mixed a Body, as Earth in the general; and 
perhaps peither of them naturally exiſts in any 
_ conſiderable Degree of Purity þ). 


ExrERIMENT IV, 
A general Analyſis of common Water. 


19. (1.) We found that common warm Water Jarer 
throws up numerous Bubbles, and explodes, in anah/ed. 
the exhauſted Receiver of the Air-Pump ; and 
therefore contains what may, by way of diſtinc- 

tion, be called ZEcher or Spirit. S722 
a) See the Lect. lurgy. 
J . 
* (2) Ie 


* ; $ 


10 


The At- 
moſphere 


| divided. 


* b 


LECTURE TRE FIRST. 

.(2.) It contains a merely aqueous part, diſtin& 
from Ether, and from the Sediment ; as appears 
in diftilling common Water. 

(3.) It contains a dry ſolid Matter, which is 
either earthy or ſaline, as appears upon a full 
— — and alſo from the Inſides of Tea- 
Kettles, which, after long Uſe, are lined with a 
ſtony Matter, that beats off in Flakes or Cruſts. 

20. That Water is accounted beſt and whole- 
ſomeſt, which is lighteſt, moſt ſpirituous, and 
freeſt from earthy Sediment; and theſe Properties 
are uſually found in pure Rain Water: this being 
naturally diſtilled, or raiſed by the Sun? Heat, 
from the Ocean and Rivers, into the Atmoſphere, 
and from thence returned again. much after the 
manner of common Diſtillation a). | « 


21. Tur Atmoſphere is a kind of dry Flat. 
no leſs eſſential to the Earth than the moiſt one. 
It ſeems as heterogeneous as the Earth or Water, 
tho? more rarified.. It is diſſimilar in its Parts, 
like the Body of the Earth; and has ſomething 
analogous to Beds, or particular Portions abound- 
ing with different kinds of Effluvia, according to 
the Differences of the Countries and Places over 
which it extends. Thus over Mount ina, or 
other Vulcanos, it muſt neceſſarily be impregnat d. 
after the manner of certain Mineral Waters, with 
the Fumes of burning Minerals ; over the Iſland 
Ceylon, with Aromatic. Effluvia; over London 


with the Smoke of Sea-Coal 5), Se. 


The Air 
analyſed. 


— 


XPERIMENT V. 
4 general Analyſis 'of the Air begun. 


22. A proper Analyſis of the Air, or any inte- 
2 part of the Atmoſphere, * hitherto 8 
been attempted. 


a) See Leg. v. ) See L. III. 


(1 )T That 


Of -Phaloſaphical: Chemiſiv. II 

60) Tha it is an claſtie Fluid appears by its 
diſtending Bladders, - and breaking Glaſſes, in the 
exhauſted Receiver of the Air- Pump. (a.) That 
it is eſſential to Life, appears by Animals dying 
without it. (3.) That it may receive inviſible In- 
fluences or Alterations, as well as viſible —— 
appears from its becoming poiſonous by ES 
thro” Fire; and by its containing groſs Sm — | 
the fine Particles of fermenting or — 
Badies: And (4.) that it is gaturally a Com- 


3 pound, appears by the Water it depoſites in dy 


I Inſtruments. continually at work, for the im- 


Te a) See Le, Ul. ) Ses above 8. 3. 


Salt of Tartar z and by its changing the Colours 
of various Bodies, c. 

23. We ſhall hereafter attempt a more particu- 
lar Analyſis of the Atmoſphere, in order to a Choice 
of the beſt Places for Health, Habitation, and 
the Exerciſe of particular Arts; on account of 
certain Properties in certain Places, ariſing from 
the different Mixtures, or een, of the 
Air in different Parts a). 


8 Tus Infiruments of Chemiſtry are all thoſe The In- , 


we can any way procure 3). There are ſeveral Ce. 
mediate Production of Effects, in the three FR 


larger Maſſcs, or Kingdoms, of the Globe, viz. 
the Earth, Water, and Atmoſphere. We evidently 
find, that Metals and Minerals are formed: within 
the. Earth; Vegetables on its Surface, ſhootin 
into the Air 3. Meteors in the Atmoſphere ; WG | 
Men, Beaſts, and Birds in the Confines of the 


two: The Phyſical Cauſes of all which are to be 


diligently ſought out, as ſo many Rules of Practice. 

25. The principal phyſical Agents in Nature 77 tf 
appear to be, (1,) Heat. (2.) Cold. (3.) Air, or f Noture. 
the integrant Parts of the Atmoſphere. (4.) Wa- 
ter. And (;.) proper Beds, or Matrices, This 4 i 


Matter 


formed, eſpecially in the vegetable Kingdom, by 


Heat, and contracts with Coid; ſo as apparently 185 
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Heat upon the Earth's Surface, and the Con- 


fines of the Earth and Atmoſphere. Without this, 
all the Bodies upon our Globe would doubtleſs grow 


rigid, lifelels, and fixed. Tis this that ſtirs within 
them, as the main Spring of their Actions. 
Hence Vegetation, and ' Animalization, are evi- 
dently' promoted ; and hence the Ocean and the 
Atmoſphere continue in a fluid State @). 

27. (2) Cold 1s correlative to Heat; and tho? 
perhaps no more than a leſs Degree, or Abſence, 
thereof, yet has, in the natural State of things, 
an inſtrumental Efficacy; as in the condenſing of 
Solids 5), the N of Fluids c), the ſepa- 
rating of Salts d), Spirits e), Cc. And by means 
of Cold and Heat, — alternately, it ſnould ſeem 
that ſome capital Operations of Nature are per- 


the Reciprocation of Day and Night, Summer 


and Winter f). 


28. (3.) Air, or any integrant Part of the At- 
moſphere, is an elaſtic Fluid, that expands with 


to generate Motion, and produce Effects. It ani- 
mates Fire, and has a great Influence upon the 
Life of Animals : it alſo mixes in among, and 
unites itſelf with, Bodies; fo as to conſtitute a ma- 


terial Part thereof Z). It is che great Keceptacle of 


a) See Let. II. paſim, 


f 3 Which rartfied by Heat, hr conrad by Col. | 


As aqueous Liquors 1 into Ice. 
. ©) As Salt is/ſeparated in the Freezing of Salt- Water. 
e) As Spirit is ſeparated in the Freezing of Wine, ori- 
nous Spirits, and diſtilled Vinegar. 1 
„ | 


Led. III. ik BUS {0 
o#/ T Effluvia 


Matter of direct Obſervation; and might occa - 
ſion the eſtabliſhing of the four common Elements, | 
' Fire, Air, Water and Eartn. | 

#46; ( The Sun is the principal Source of 


737 


1. 


3 
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EfMuvia from the Earth, the Matrix of Meteors, 


and. Men; and is in ſome degree nutrimental a). 
as in a Reſervoir, but "likewiſe, floats in the At- 
moſphere. In both Caſes it is actuated, rarified, 
and put in motion by Heat; ſo as to prove inſtru- 
mental in producing Effects. Thus it produces 
Clouds, Rains, Dews, Springs, and Rivers. It 
refreſhes the Earth, recruits Vegetables, and is the 


2059. (4.) Waler is not only contained in the Earth, er. 


Support of Fiſh and other Animals, by convey. : 


ing Nutriment to all their Parts. It is alſo the 
firſt and. immediate Inſtrument of Fermentation, 


Putrefaction, Corruption, and Change, in all ve- 
getable and animal Subjects 5). eee 


30. (5.). Proper Beds, or Matrices, alſo ap i Matrices. 


to have an inſtrumental Agency in the Production 
of natural Bodies. Every Subject of an Operation 


is neceſſarily contained in ſomething. that may 


(1.) afford it a Lodgment, (2.) make ſome Re- 
ſiſtance, and (3.) convey ta-ir Heat, Cold, Water, 


K +. 
\ 
3.4 


13. 
the continual Süppott of Birds, Beaſts, Plants. 


„ * 2 


or Air, or determine. their Actions upon it. 


Thus in Vegetation, the Matrix Earth ſupports 
the Seed, refiſts its Swelling, and conveys a 


ſtrained, | or prepared, Moiſture to it. The Ma- 


trices of Gems and Otes not only afford a proper 


Lodgment to the Subje&t-Matter, ' but alſo,cefiſt 


its Growth, by the Preſſure of their Sides; by F 


however, give way a little, and at the ſam e 
ſtrain and convey ſuitable Juices to the Subject. 


And ſomething of this kind is obſerved of the _ 
Fætus in Utero, the Hatching of Eggs, &c: info- 


much that Cloſeneſs, moderate Reſiſtance, or a 
flow yielding of the Sides of the Matrix, and a 
ſtraining of the Juices through them (unleſs ſup- 


J As it adds to the Subſtance of Vegetables and Animals. 


See Mr. Hale's Vegetable Staticks, and hereafter Leck. III. 
_ 6) See Le#. VII and XII. | | 


4 plied 3 


= 29 


* 
* 
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plied from within) ſeem requilite. for the Forma- 

tion and Production of all Vegetable, Animal, 
and Mineral Subſtances. Whence we are furniſhed 


with a capital Rule for the Improvement of Che- 


miſtry, natural Philoſophy, and Arts; and taught 

that, in order to imitate Nature, Chemiſtry muſt 

not be confined to the ſole Uſe of Fire, as its In- 
ſtrument, but occaſionally employ Water, Cold, 

Air, Earth, and proper Matrices,.or Veſlels. 
Artificial 31. But beſides theſe natural Inſtruments, there 
Iafiru- is a great Variety of artificial ones belonging to 
S, Chemiſtry, which ſeem to raiſe the Power of rhis 
Gene Art, in ſome reſpects, above the Power of Na- 
ture. Thus, by means of particular Menſtruums, 
it performs Operations which Nature of herſelf 


does not: for inſtance, of all the Metals, *only 


Iron and Copper are found naturally converted 
into Vitriol ; whereas Chemiſtry makes Vitriols 
even of Gold, Silver, Tin, and Lead. And hence 

the Productions of Art may be much more nu- 

* merous, than the Productions of Nature; indeed 
they may be increaſed at pleaſure, to the great En- 
richment of Arts, and the Enlargement of the 

Kingdom of Man a). Mee 

6, 32. Another Set of Inſtruments belonging to 
Utenſils. Chemiſtry are Yeſels, Furnaces, and Urenſis; of 


Wi there is a great Variety, for different Pur- 
9 capable of producing numerous Changes 

in Bodies, by Amalgamation, Cementation, Fuſion, 

Fermentation, Putrefaction, Reduction, Cc. 
AnewSet. 33. We add to the above-mentioned a new 
Set, viz. The Air-Pump, the. Condenſor, Digeſtor, 
Microſcopes, Burning-Concaves, Priſms, Lenſes, Por- 
table Furnaces, and every other Inſtrument that can 
be invented, or procured, of advantage to the Art. 
-* a) In this Light may the” numerous Productions of the 
Chemical Trade? be conſider'd; ſuch as the Effects of Fer- 
mentation, Diſtillation, Dying, Sohp-. making, the Art of 
Glaſs, Metallurgy, So. 


34. THERE 


4 
3. 
4 
7 


ments above-mentioned z viz. into integrant Parts, 


a 
Pp 
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34. THERE are two capital Ways wherein Che- Two prin” 
miltry divides its Subjects, by the ſeveral Inſtru- rt 
and into conſtituent Parts. By integrant Parts we * 


underſtand ſimilar Parts, or Parts of the ſame na- 
ture with the Whole; ſo Filings of Iron have the 


ſame Nature and Properties as Bars of Iron. Un- | 
der this general Operation, fall thoſe particular 
ones of | Friture, Filing, Solation, Amalga- wu 
mation, Sublimation, Se. And by conſtituent 
Parts, we mean diſſimilar Parts, or Parts of a 
different Nature from the Whole; as when arti- 
ficial Cinnabar is divided into Quickſilver and Sul. 


ow: : and under this general Operation come all 
inds of Analyſes or Reſolutions. 


ExPERIMENT VI. 


A general Example of reducing Bodies into Wei * 


tegrant Paris. 


35. We took an Ounce of Quickſilver in a gie. 
ſmall Glaſs, and poured upon it too Ounces. of ver res- 
Aqua fortis ; then ſet the Glaſs in a Sand- Heat to %% 
warm : red Fumes ſoon appeared ; and the Mer- om 
cury, or Quickſilver, diſappeared, We added a Divifen 
little more Mercury, till a ſmall Particle was left int inte- 


undiſſolved at the Bottom, that the Solution might f. 


be ſaturated. Then we decanted the clear Liquor: * 


a Drop of whith being viewed in a Microſcope no 


Particles of the Mercury appeared ſeparate. 


36. Here we find the opake and” heavy Body 
of Mercury tranſparently diſſolved, and equally 
diffuſed in a Fluid, at leaſt ten times lighter than 
itſelf; the Mercury till remaining unaltered 
and recoverable in its priſtine Form, barely by 
Collection or Aggregation, as we ſhall preſently 
tee a): ſo that it is thus only divided into homo- 

a) Under Experiment VIII. | | 

i geneous 


— 


: . 
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Brandyre- 
| Ses ne Brandy by the Balnæum Marie, which reſolved it 


its con- 
flituent 
Parts. 


Aggre- 
fates and 
Mixts, 
what, 


Senſible 


Bodies 


_ compoſed 


of i 
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£2 e or integrant Particles, and not ſeparated 
into Particles of different Kinds. 


! 


ExrAIMENr VII. 


A general Example of reſolving nth into mm | 


' * conſtituent Parts. 
37. We aomly diſtilled two Gallous of common 


into Spirit of Wine and Water. For the Spirit 
of Wine, being the lighteſt Part, comes over firſt, 
and leaves a large Proportion, or about one half, 
of Water or Phlegm in the Still. 8 

38. And thus Brandy is ſeparated into the two 


very different, or heterogeneous Parts, whereof it 


conſiſts. And hence, by the way, all Rums and 
Brandies contain one half Water, no way eſſential 


to them, that might commodiouſly be left behind | 


upon their Tranſportation and Carriage. And 
this holds ſtill ſtronger of Arratks, which uſually 
contain three fourths Water, to oge of Spirit a). 

309. Theſe two general Opetations of Che- 
miſtry bear relation to two general Structures of 
Bodies, viz,. the Aggregate and the Mixt, Ag- 


gregates in their Reſolution conſtantly retain their 
Nature in every the ſmalleſt Part, or Atom; 


but when Mixts are reſolved, the Mixture is de- 


ſtroyed, and two or more new Aggregates are 


produced: thus when Brandy 1s reſplved, Spirit of 
Wine or Alcobol, and Vater are produced. 
40. Every ſenſible Mixt, or Aggregate, is 


compoſed of many inſenſible ones. Before Gold 


can become ſenſible to us, there muſt be a Col 
lection of numerous Parts that are ſeparately 
inſenſible; yet all of chem perfect Gold. The 


2) See Lea. VII. Exp Iv. and Ls. XII. Exp. IV. 
; | minuteſt 


« 
- 
EE dias. ———_—. 


Of Pbilgſopbical Chemiſtry. \ 7 
minuteſt Grain of Cinnabar has in it two diffe- 
rent Parts, Sulphur and Quickſilver. The mi- 

nuteſt Grain of Glaſs contains Sand and fixed 

Salt. And ſo when Quickſilver is diſſolved in 

Agua Fortis, the leaſt aſſignable Portion of the 
Menſtruum contains a Quantity of Mercury 
Proportionable to the whole. 


41. (4.) Either he integrant or the conſtitu- Recompoſ- 
ent Parts of Bodies being once divided or re- en 10 
ſolved a), various Occafions in Chemiſtry re- . 
quire them to be united again, for compoſing 
a Whole like the original Subject. This Ope- 
ration is the Cones of the former. Thus 
by ſimple Mixture we recompoſe Brandy from 


Alcohol and Water; and by Precipitation with 


a Copper - Plate, collect the Quickſilver diſperſed 
in Aqua Fortis. 


Exysx1men VIII. 


An Example of the Method of recovering Bodies af- 

: ter Solution. 
5 | 1 
42. Dilute part of the above Solution of ver re- 
Quickſilver ) with twice its quantity of fair Wa- covered. 

ter; ſuſpend a Plate of Copper in the Liquor; 

the Quickſilver will ſoon fall in its natural 

Form to the bottom of the containing Glaſs, 

and being then taken out, well waſhed and 

dried, will be abſolutely indiſtinguiſhable from 

other Quickſilver that has never been diſſolved. 


The Effect is owing to this, that Agua Fortis 


diſſolves Copper more ealily than Quickſilver, 
and ſo lets the Quickſilver fall in proportion as ir 
diſſolves the Copper. And this, by the way, is 


a general Example of Precipitation. 


4) See above, 5. 3. b) Exp. vi. 
| O 


43. 
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The Prin- 43. (5j. ) To diſcover the Principles and the Re- 
ciples, Re- lations of Bodies, and the Changes 2) produced in 


| Change of det by the Operations of Philoſophical Chemiſ- 


the Powers of Nature and Art. In the Experi- 
ment of Quickſilver diſſolved in Aqua Fortis, 
we find by a flight Expedient, viz. by putting 
a piece of Copper into the Solution, that the 
Quickſilver, tho' rendered inviſible, is not de- 
ſtroyed; ſeeing it is thus recovered in its priſ- 
tine Form and Properties. 

44. By cafual Experiment, Glauber diſco- 
vered his Method of preparing mineral acid 
Spirits by. means of Oil of Vitriol: for hav- 
ing once obtained this Oil, by an Analyſis of 
Vitriol, he applicd it to the Mineral Salts, and 
found that it expelled their volatile Acids in 
Fumes; and that theſe being more plentifully raiſ- 
ed by Heat, and collected again, made the acid 
Spirits, ſo uſeful in Metallurgy, Refining, Dy- 
ing, Sc. Thus one new chemical Production 
may give Riſe to many new Arts. 

The Reſp: 45. (6.) The Reſolutions and Compoſitions 
lien; and made by Chemiltry 5) are extremely nume- 
Cem;ofi- rous, and may be increaſed ad rnfmirum. We 


tions of exhibited an Inſtance of Reſolution in the Ana- 


Chemifiry. lyſis of Brandy: And to this Claſs of Reſolu- 
tions are reterable all kinds of Depurations, Pu- 
rifications, Separations, Clarifications, Cc. 

* 46. By Compoſition we produce all the ar- 

Fang 7 tificial Vuriols, Soaps, Glaſſes, Sc. and can 

Canpeß. compound theſe again in an almoſt infinite Va- 

tim, riety. So that the Reſolutions, Compoſitions, 
and Recompoſitions ih Chemiſtry, Teen to have 

a) See above, g. 3. 5) Ibid. 


ne 
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no Bounds; whence great room is left for new 
chemical Diſcoveries. 5 5 


47. (7) Whilſt we carefully attend to the 9. Phy- 
ſeveral Steps of chemical Operations, we are led cc 
into ſome ſort of Knowledge of the Phyfical or / 77 82 
Material Cauſes of the Effects a) produced, as % Tek. 
may appear from our Attempts to aſſign the 
chemical Cauſes in the foregoing Experiments. 

Hence the more Attention and Diligence we em- 
ploy, the juſter Notions ſhall we have of theſe 
Cauſes, or the nearer Approaches ſhall we make to 
the Diſcovery of them; and they being once cerrain- 
ly found will afford us certain Raves of Practice, to 
be occaſionally employed for producing the fame 
Effects again For to diſcover the Cauſe of an 
Effect, is to diſcover a Rule tor producing that. 
Effect. | 


48 (S.) The Improvement of natural Know- The 4d- 
ledge, of Chemiſtry itſelf, and of the Arts thereon ©2248 
depending 3), muſt be the. Confequence of a due 44 roy 
Proſecution and Improvement of Philoſophical . 
Chemiſtry ; which for Diſtinctneſs ſake, we hall 
hereafter conſider, as it more immediately re- 
lates to (I.) Fire, (2.) Air, (3.) Eartb, (4. Wa- The Cob. 
ter, (g.) Menſtruums, (6.) Fermentation and Pu- ie, t be 
trefaction, (7.) The Analyſis of Bodies, (8.) The treated in 
Synthefis of Bodies, (g.) Vegetable Curation, (10.) ag "or 
Vinous and acrtous Fermentation, (11) Diſtillation, „, 
(r2.) the making of Oils, (13.) Salts, (14.) Co- 
tours, Dyes, and S:2ins, (15.) Pharmacy and M- 
dicine, (16.) Mineralogy, (17.) Metallurgy, (18.) 
Pyrotechny, and (19.) the tarther Uſes of Che- 
miſtry: fo as to ſhew what has already been done 
on theſe Subjects, carry the View fomewhat 


further, and recommend a fuller Profecution to 
Others. 


4) Setz above, 1 J) mii. 
C's 49. 
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49. It was ſaid in our Definition 3), tha 
Philoſophical Chemiſtry is a rational Art; by 
which we mean that it may be conducted by 


Phils/ophi- Rule, and need not be left to accidental Trial 


cal Che- 


7555 


prize under the following three. 


and caſual Experiment. The Rule for duly 
conducting the Art we would endeavour to com- 


U 


III. 
Rur z 1. 


* 


50. When a Body is offered, in order to have ” 


neu Properties diſcovered in it, different from thoſe 


general ones of Figure, Gravity, Elaſticity, &c. 


. which come under Mathematical Confideration, let 


the Body be reſolved, by degrees, into the ſimpleſt 
conſtituent Parts, which it is capable of being ſepa- 
rated into by the Inſtruments above deſcribed : And 
let Trial be made with each particular part on a 


variety of Bodies, according to ſome Analogy of 4 


previous Chemical Knowledge, leading from on: thing 
to another, in a ſure or probable Method of Ratio- 


cination. 


| RuLz II. 
51. Let the ſeveral Parts, obtained by the pre- 


ceding Analyſis, be reunited, beginning with two, 
and proceeding gradually to the whole Number; 


uſing) at firſt the gentleſt, then the intermediate, 


and at laſt the higheſt Degrees of Heat and Cold. 


Thus, for example, join the fixed Salt and Oil of a 


's 


Plant together, firſt by jimple digeſtion, and after- 

wards by boiling; which affords a third Production 

Ai ſimilar to all the reſt, and known by the Name of 

Soap. So, again, melt the ſame fixed Salt with the 

Earth of the Plant; and this will afford Glaſs. 
4 See above, 5. 3. | » 

; 3] Let 


LS 
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Let the laſt Attempt be to reunite all the ſeparated 
Parts of the Body ; in order, if Palible, to form 
the TED Subſtance again. ; 


: 


RLE III. 


52. In every Operation po Ps, let the TIT 
Diligence and Exatineſs of Obſervation be uſed, with 
regard to all the principal Phanomena and Efes 
produced; let theſe Phanomena be duly regiſter d, 
tabled, confidered, and compared together, after the 


ftriteſt. Geometrical Manner; the Reſult whereof, if 
there be no conſiderable Errors committed; will lead 
to a Knowledge of the ſecret» Springs, Motions, In- 
ftruments, and Means made uſe of by Nature for 


producing Effetts. And thus, with proper Care 


and Application, juſt E anons or Rules of Practice 
may be formed. | : 


53. The Art of Chemiſtry having been but 
little cultivated in this view, all we can at pre- 
ſent pretend to, is to make ſome Offers ar 
forming ſuch Canons or Axioms, and conſign them 
over to further Experience and Obſervation, to be 
thereby verified, amended or rejected. But if a 
competent number, of juſt Axioms and Canons were 
once formed in this manner, others of a ſtill higher 
nature might be raiſed from them; till at length, 
Practice and Experience would lead us to a true 
Theory; and that Theory back again to a re 
enn and uſeful Practice. 


ö * rern _ N 
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IvytreecTt Axlous, or Canons, deduced 
from the preceding Enquiry, for promoting 
| farther Diſcoveries and Improvements in che- 
mical and natural Knowledge. erg 


54. (1.) We may learn from our preſent Ex- 
uiry, that a true Chemiſtry (as it may perbaps be 
ty called) is exerciſed by Nature in the Vegetable, 
Animal, Mineral, Marine, and Atmeſpbericat Re- 
gions; and that by it all Bodies are produced, cau- 
verted, renovated, repaired, and maintained: and 
that in the exat# Difcovery, Imitation, and Controut 
of this natural Chemiſtry, confiſts the Perfecbion of 
the artihcral a). | 


(.) That neither the Eye, nar all the Senſes to- 
ether, can give us any Infermatian of the latent 
> Lodi of Bodies, their Natures and Uſes, with 
out particular Tryals and Experiments, well attend- 
ed to and conſidered b). 


(3.) That Experiments are but infignificent Fafis, 
unleſs they bave a direct Uſe in Life, or tend ta tha 
raiſing of Axioms and Canons, for improving aur 
Knowleage, and extending eur Power ever the Noris 
of Nature c). 


(.) That be who can chuſe fit Subjefts, place 
them in proper Matrices, on including Veſſels, 
and ſupply them duly with Air and Water, Heat 
and Cold, may probably produce greet effetts in Ini- 
tation of Nature d). 

(.) That nature points out three Matrices for 
producing Phyſical Effects, differen in Fineneſi, 
viz. Beds of Earth, Beds of Water, and Beds of 
Atmoſphere: Beds of Earth for Minerals, of 
Water for Fiſh, and of Atmoſphere for Birds, 


a) See above, 5. 7, 8, 9, 21, 24, 25. 
þ ) See above, 5. 35, 36, 38, 39, 41- 
ec) Paſſim. 


4) See 5. 24, 25, 26, 27. 


&c. 


* 
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&c; The Confines of the Earth. and Aimoſphere far 
Plants and Animals; and à rariſed Mixture of all 
Matters for Meters, 4) ; a M48 
| (6.) That Men way make. uſo of the ſame Au- 
: Pruments as Nature docs, via. Fire, Ain, Muter, 
and Barth, and conſe 


quently produce the fame hind - 
of Kffetts, if Skill, that is, Knowledge, he not mant 
ing. Whence to improve in Knowledge, is ia unprove 
in Arts þ). e | 8 85 | 
(7.) That Chemiſtry is not confined to the Uſe of N 
Fire only, but, in imitatian of Nature, may, employ 
Cold, Air, Water, and Earth. upan Matter, in va- 
rious Degrees of Simplicity, Combination, end Mix- 
ture; which ſpews an extan/ivs Methed & Marg- 
ing the Bounds of the Art c). 75 


(8.) That Fire is not only an Analyſer in ſome 
Caſes, but alſo a Mixer of Bodies in others; and 
this to the Advantage of Chemiſtry: For if it ouly 
ſeparated, it could. produce but few Effects, in com- 
pariſon of that infinite Variety it now produces, both 
by Mixture and Separation d). 


(9.) That it might be proper to try the Reci- 
procation of Heat and Cold in Chemical Operations, 
after the manner of Nature, in Day and Night, Sum- 
mer and Winter e). | 


(10.) That Body, is all its Forms, is the Ob- 
_ jet of Chemiſtry; not conſidered mathematically, nor 
mechanically, but operatively and effeftvely ). 


(11.) That whe Atoms, or primary ſmall Corpuſ. 
cles of Bodies, are inſenſible to us : Thus the firſt 
Particles of Gold, Salts, Metals and Minerals may 
float in the Air, and not be perceived by us, © 


7 8 5 50 9 259 26, 27, e) Idid. 

5 . See * 3s 720 

0000000 de i, 
C 4 till 
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till they aggregate or are collefled together, and 
make a ſenſible Maſs, or produce a ſenſible Effect a). 

12. That ſome Operation of the Mind is requiſite 
to digeſt, methodize, and regiſter Chemical Expe- 
riments and Obſervations ; without which we can- 
not come to nom the Laws obſerved by Nature in 
Pbyfical Operations, nor be able to imitate them : 
The Chemiſtry, or regular Proceſſes, of the Mind 
Be ng here as neceſſary, as the corporeal Operations 


- themſelves G). 


a) See 5 35, 36, 38, 39, 41. 
5 See 5. 3, 48, 49, 50, 51. 


More Canons and Axioms might be drawn both from the 


- preſent LeQure, and from all the following ; bat the Deſign of 


drawing any at all, 1s chiefly to recommend the Method, rather , 
than the Matcers brought a ſecond time under conſideration, 
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CONTAI NING 


1. The Nature, ' Properties, Office, and Uſe 
e Fire in general. 0 
II. . The Nature of Celeſtial, Subterrancous, 
and Culinary Fire. Ne ta | 
III. The Effects of Fire on the Atmoſphere, 
and Bodies of the terreſtrial Globe. 
IV. The Degrees of Heat regulated. . © 


Ti 


I. UR preſent Deſign is to ſearch into the ere 
() Nature of Fire: This we ſhall attempt Den. 

by means. of Experiments, conducted 
after the manner laid down in our firſt Lecture. 


2. All the phyſical Knowledge we can have Prelimi- 
of a Subje&t muſt ariſe from attending to its 2 0b- 
Properties and Effects. But theſe Properties“ vi. 
and Effects can never be diſcovered without the ? 
help of Experiments, which in phyſical Enqui- 

_ Ties are the only Interpreters between our Senſes 
and our. Reaſon. Whence all thoſe Notions of 
Fire ſhould be rejected as precarious and un- 
ſound, that are taken from the direct Teſtimony 
of the Senſes only, or from bare Reaſoning un- 
aſſiſted by Experiments. In this Enquiry, there- 
fore, the Mind is carefully to be kept unprepoſ- 
ſeſſed, and to wait for a full and proper Infor- 
mation before it pronounce. 


3+ By the general Name of Fire Men ſeem to Fire, how 
underſtand a certain Senſation, or complex No- underffood. 
| | tion 
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tion of Light, Heat, Burni 


— Melting, Sc. 

_ This Notion ſhould be reſolved or analyſed, in 
order to ſee what Parts thereof are eſſential, 

and what precarious or arbitrary. - 

The Eye mw, 4. We frequently find the Effects of Fire pro- 


38 


9. duced where no viſible Fire appears. Thus 
the Fingers are eaſily burnt by an Iron Seated 
below the Degree of Ignition, or ſo as to be no 
way viſibly red-hot or fiery ; whence the Eye is 

| no Judge of Fire. | 
on Ow 5. So likewiſe the Touch gives us no poſitive 
judge notice of any Degree of Fire below the patyral 


thereof. Heat of the Body, or of any fo great as to de- 
ſtroy the Organ. * 
ee 6. Again, the Effects of Fire are oſten pro- 
entialto duced without any manifeſt Signs of Burning, 
Fire, Melting, Sc. as in Evaporations, Exſicca- 
| tions, &c. | 
7. If this Method ef Exelufion and RejeKion 
were purfued to its due length, we ſhould per- 
haps find no Criterian, infallible Mark, or Cha- 
ratteriſtiek of Fire in the general, but that of 
a particular Motion, ftruggling among the ſmall 
parts of Bodies, and tending to throw them off 
at the Surface. If this ſhould prove the Caſe, 
then ſuch a Motion will be the Form or Eſſence 
of Fire, which being preſent makes Fire alfo 
ſent, and when abfent makes Fire alfo abſent. 
Whence to produce Fire, and to produce this 
Motion in Bodies, will be the felf-fame thing a). 


8. But the following Experiments will afford 
us more Light, and ſhew, (1.) That, in general, 
both Solids and Fluids manifeſt an expanfiyve Mo- 
tion upon being heated; (2.) That the direct in- 
flammable Matter of Fuel is Oil, or an unctuous 


a} 88e Lerd Becan's Philaſaphicat Works, Engliſn Ed. 
Sub- 


Val. II. pag. 433, Cc. 


S 
Jubſtance; (3. That na Fuel will burn or con- 
ſame withqut, the Admiſſion of freſh Air; (4. 
That the Air, which has ance paſſed through 
burning Fuel, is of itſelf unfit to animate Fire 
again; and, (5.) That Flame exiſts anlj an the 
Surface of Fuel. 10 | 


ExPERIMENT 1. 
That Iron expands with Heat. 


5 2 We procured an Iron Ring to be made, 
u 

of the fame Metal; then heating that End in the 
Fire till it was red, and applying it to the Ring, 
we found the Rod fo ſwel 

now enter the Hollow which it fitted exactly 
when cold. | | 


10. This Experiment directly ſhews no more 


than that Iron expands upon being heated; but 
as it has alfo been found to ſucceed in many 


other Solids, it may be made general, till the 


contradictory Inſtances are produced in the way 
of Exceptians a). an | 


EXPERIMENT II. 


Wat Fluids expand with Heat. 


11. We fitted the ſpherical Cavity of a bellied 


Glafs, having a long and ſlender Neck, at three 
different times, with (T.) Mercury, (2.) Water, 
and, (3.) Spirit of Wine, to the ſame height; 
then plunging the Glaſs, ſucceſſively, into Wa- 
ter (kept in the fame Degree of Heat, in all the 
. three Trials, as appeared by a Thermometer} 
we found that each Fluid fwelled very remark- 
ably, or roſe up to a conſiderable Height in 


| ( 
4 Cedar Wood has, upon ſome Trials, been thought not 
to expand with Heat, or contract with Cold. 4 


5 a0 of admitting one end of a ſolid Rod + 


d, that it would not 


© 


— 8 PR 


** 
— 
2 — mY 


28 _ Lxcrureg THE co. 


the Neck of the Glaſs, above what it ſtood at 
before the Glaſs was placed in the hot Water. 

12. This Experiment ſeems to hold of Fluids 
univerſally : ſo that for the preſent we may allow 
the Motion of Expanſion, or Rarifaction in 
Bodies, to be inſeparable from Heat, or Fire in 
the general. 


II. 


Three ' 13. We proceed to conſider this general Fire 

Ow f in irs three Kinds, viz. Celeſtial, Subterraneous, 
and Culinary. a 

Celeflial. 15. By Celeſtial Fire we principally mean that 

of the Sun, without regard to the Fire of the 

fixed Stars; tho? this perhaps may be of the ſame 

nature. 5 | 1825 

15. By Subterraneous Fire we underſtand that 


»-ous, Which manifeſts itſelf in fiery Eruptions of the 


Karth, Vulcanos, or burning Mountains ; and 
by any other Effetts it produces in Mines, or 
the more central Parts of the Earth. 5 
16. By Culinary Fire we mean that vulgarly 
employed in all Chemical Operations, and the 
common Occaſions of Life. 98 
17. The Sun's Heat appears to be the actuat - 
Heat, ing Principle, or general Inſtrument of all the 
Operations of Nature in the Animal, Vegetable, 
Atmoſpherical, Marine, and Mineral King- 
doms 4). 
The Purity 18. Conſidered in itſelf, Fire ſeems to exiſt 
of the Sun's in greateſt Purity and Perfection in the Celeſtial | 
Heat, Regions; at leaſt we are not ſenſible of any 
Smoke it yields : for the Rays of Light come to 
us from the Sun, unmixed with any of that groſs, 
«terreſtrial Matter found in Culinary and Subter- 
raneous Fires. But allowing for this Difference 


2) See Lea. I. \. 16. 


the 


++ Fre. 29 
the Effects of the Solar and Culinary Fire ap- 
pear to be the ſame. 


19. The Effects of Subterraneous Fires will alſo 9 
be found nearly the ſame with thoſe produced anos 
by Culinary Fire. Burnt Coals, Cinders, and Fire ap- 
melted Minerals are thrown up by Y:/uvius, and wage 
other Vulcanos. Warm mephitical Exhalations, 5 | 
natural ' hot Springs, Steams, Vapours, Smoke, 
Sc. are found in ſeveral parts of the Globe, 
_ riſing much in the ſame manner as if they were 
produced by the Heat of a Furnace. Whence 
it can ſcarce be doubted that Subterraneous 


Fires are of the ſame nature with the Culinary. 


20. And as all the three kinds agree in giving , 
the Motion of Rarifaction to Bodies, it ſeems 1 8 
no way improper to reduce them to one; or to have a 
2 the preſent, the Celeſtial and Subterra- near A. 
neous, and keep to the Culinary Fire, which is Sent. 
more within our power, and every where ready 


at hand to be employed in Experiments. 


21. All Culinary Fire requires ſome Pabulum Fue/what. 
or Fuel, wherein it either reſides or is collected. 
A leading Experiment therefore, in our preſent 
Enquiry, is the Analyſis of Fuel; to diſcover its 
conſtituent Parts, and learn which of them is 
more immediately adapted to receive or Þropa- 
gate Fire. 


ExXPERIMENT III. 
That Oil is eſſential to Fuel. 


* 


7 22, We put a Pound of common Billet Wood, A leading 


reduced ro ſmall Pieces, into an earthen Retort, Experi- 


and diſtilled with a naked Fire into a large Glaſs went. 
Receiver. There came over (1.) an acid Water, 
(2.) a rediſh tart Liquor, (3.) Smoke, and a 

| . groſs 
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That Coals 


oue their 
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grdſs, dlack, burnt Oil. The fire being cache 
and kept up ſtrong at laſt, no more, Liquor ot 


Oil aſcended; bur (4.) a black Marter, exactly 


reſembling Charcoal, remained behind : this 
being taken out and burnt in the open Air, fell 
into Aſhes ; which by Diſſolution in Water af- 
forded ((5.) a little fixed Salt, and (6.) an earthy 
ſtance. | 
23. This Experiment appears to be general, 
or to ſucceed alike in al Wood, Coals, or folid 


I»flamna- Fuel. We ſeparated the acid Water or red» 


bility to 
Oil. 


diſh Liquor from the Oil by the Filtre; and then 
found that thefe aqueous Liquors would not burn 
in the Fire; no more would the Aſhes, the Salt, 
or the Earth, either fingly or in compoſition : 
ſo that of all the Subſtances thus obtained from 
the Wood, the black Coal and the Oil are the 


only inflammable ones. But the Coal remains 
inflammable merely upon account of the grofs 


Oil fill lodged and clofely locked up therein, 
and according to its peculiar marure, ſcorched, 


or turned black by the Heat employed in the 


Operation. | 


24. If farther Evidence be wanted toprovethat 
the Oil remaining in the Coal gives it ics Black- 
neſs and Inflammability ; let it be conſidered, 
{1.) That all ſcorched Oils'turn black; and chat 
the more volatile Oil, which here comes over into 
the Receiver, is black. (2.) That no other part 
of the Wood, ſeparated by the Analyſis, is in- 
flammable, beſides the black Oil; not the Coal 
itſelf after it is become white or reduced to 
Aſhes by open Fire and Air, which is an Ope- 


ration ſufficient to diſlodge the groſs black Oil, 


that could not be raiſed by a leſs Force. (3.) 
That no other chemical Cauſe can well be af- 
ſigned for this Blackneſs and Inflammahility. (4) 
That Wood, Pit-Coal, Sc. prove lefs im _— 

| mable, 


\ 


. 
mable the more they are deprived of their Oil. 
(.) And laſtly, that the Calces of Metals, ren- 
dered abſolutely uninflammable by Calcination, 
appear to attract this Oil out of burning Fuel, 


ſo as thence to recover their inflammable Prin- 


ciple and true metalline Form a). 


25. But without farther Proof we may ven- 


ture, for the preſent, to conſtitute Oil the ſole 
Principle, or inflammable Matter in Fuel; and 
on this footing it will be proper to reduce our 
Enquiry to the more oily Species of Bodies, and 
make our Experiments ckiefly upon choſe. 


ExPERIMENT IV. 
That Fire will not conſume Fuel without the Ad- 
miſſion bf Air, 


26. Having exactly fitted a hollow Cylinder 
of Iron with a ſtrong Skrew at each end, we in- 
cluded a long Piece of Chareal in the Cavity; 
then ſkrewing both ends tight, we detained the 
Cylinder in a ſtrong Fire for ſeveral Hours 


letting it afterwards cool and taking out the 


Charcoal we found it ſtill black and no way ap- 
parently conſumed, alrered, or diminiſhed. 

27. This Experiment, compared with the com- 
mon Obſervation that Fuel burns and conſumes 
quickly in the open Air, ſhews that Air is ne- 
ceſlary to the Conſumption of * or that its 
burning and conſuming depend 
faction, Diſlodgment, briſk Agitation, and Diſ- 


charge of the Oil it contains; Which is the phy- 


ſical Cauſe of the Effet. And hence we have the 


4 Let proper Trial de made, whether the fixed Oil 
cannot be ſeparated from powdered Charcoal by a firong 
Lixivium of Pot-aſh and Quicklime, ſo as to form a Soap, or 


55 exhibit this Oil to the Eye. See Le. XVIII, 
22. Y 


reaſon 


pon the Rari- 


TY 


wi , | | 
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reaſon of the known Rule or Method of extin- 
uiſhing Fire by ſmothering it, or keeping it 

joſe from the Air. tag W 
28. But that the bare Motion of confined Air, 
— or its paſſing ſeveral times through lighted Fuel, 
| is not capable of conſuming it, appears by the 
following Experiment. EN : 


EXPERIMENT V. 


FThbat Air which bas paſſed thro Fire, er ignited 
Fuel, is unſit to animate Fire again. 


29. We cauſed a wooden Box to be made, 
"RP perfectly cloſe and tight, with Glaſs Windows on 
11 | the ſides. At the bottom of this Box was a Per- 

| foration exactly fitted with a hollow wooden 


| i Plug, that joined to a tight leathern Pipe. This 
© Pipe at the other end communicated with the 
| Clack of a pair of Hand-Bellows, the Noſe 
= whereof entered at a Hole on one ſide of the 
Box; ſo that by this Contrivance it was eaſy to 
1 draw the Air out of the Box into the Cavity of the 
11 Bellows, and return it into the Box again, without 
will admitting any other Air beſides that originally 
| | | contained in the Box. We now ſet a little Cha- 
bl fing Diſh of live Coals in the middle of the Box, 


Will and ſecuring, all the Joints tight from the exter- 
l M nal Air, we plied the Bellows; which, inſtead 
i of increaſing. ſoon totally extinguiſhed the Fire; 
j tho* the Coals were by no means burnt ro Aſhes, 
mn but remained black and freſh when cold. 

1 30. Hence it is manifeſt, that even a briſk 
[118 Motion of ſuch Air as has already paſſed through 
8 burning Fuel, is ſo far from animating, that it 
deadens or quenches Fire a), in the ſame manner 


_ — — 7 —— — % Ee Cs 
_ 
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a) Let a proper Experiment be deviſed, to ſheiy what Al- 
teration the Air ſufſers by paſſing tlrough Fire. 
ED as 


r 
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dhe Surface only; the Flame contigually finking 
lower and lower in che Glaſſes as the Liquors . 


CCC 


Gempecl or ſmothered}. the Oil of the Fuel not 


being carried off for want of freſh Air. ? 
31. This method of damping Fuel, or ſuffer- 5, heu- 
ing it firſt to burn a little and then nie bug charred. 
it, teaches us a Method of rendering Fuel inot- 
fenſive and fit for the more curious Uſes, by 
diſcharging its groſs Smoke, ſo as to leave a pure 
charred Coal behind. 1 F 
Thus for example, if Pit-Coal or Wood be 
burnt, not in the open Air, but with a cover'd, 
cloſe, or mouldring Heat, till it ceaſes to fume, 
and be then immediately quite ſmothered or 
uenched by throwing on it Mould, Sand. or 
Wann it becomes a charred Coal or Coak, 
fit for the drying of Malt, or other curious Ope- 
rations in which groſs Smoke would be pre- 
32. Another Method of obtaining à pure Fuel 
is to chuſe ſuch an inflammable Matter as yields 
little or no Smoke from the firſt; ſuch, in par- 
ticular, is Spirit of Wine; or, in the next Degree, 
Oil. of Turpentine, or other thin ethereal Oils, as 
they are called; whereof Spirit of Wine is by the 
1 78 Ke deſervedly reckoned the fineſt or moſt 
ſubtile “. 3 | 


EXPERIMENT VI. 


That Flame dwells and plays only about the Surface 
Des of Fuel. | 


33. We filled a Lamp-Glaſs with Spirit of 


Wine, and another with Oil of Turpentine; 


then ſerting fire to each it was viſible thro' 


the Glaſſes that both Liquors burnt or flamed on £4 i | 


conſumed. .. ... - 


dee Led. VI. and RUE 
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34. This Experiment holds alſo of ſolid Fuel, 


and appears to be univerſal. And hence again 
we are directed in the choice of our Fuel; which, 


to light quick, ſhould be furniſhed with a thin 
ſubtile Oil on its Surface. Upon this principle 
depend thoſe ſudden Methods of Illumination 


practiſed at great Entertainments or publick Re- 
joicings; and upon the ſame Principle we might 
eaſily invent quick, commodious, and inoffenſive 
Ways of lighting common Fires, &c. | 


HI. 


The Efeass 35. Having learned how to procure, prepare, 


of Fire. 


manage, and improve our Fuel a), we come 


next to conſider the Effects of Fire, produced by 


means thereof, on the Atmoſphere and Bodies of 


the terreſtrial Globe. 0 


On the At- 
moſphere, 


36. All Fire rarefies the Air that is near it, as 
appears from a Bladder including a ſmall Portion 
of Air, and lying in a warm Place; for thus the 


Air is made to ſwell and diſtend the Bladder : 


On par- 
ticular 


Bodies. 


Whence the Atmoſphere muſt needs be rarefied 
by the Sun's Heat, and produce Effects accord- 
ingly. The Air alſo imbibes Smoke and carries it 
aloft, at the ſame time that the Fuel diminiſhes 
or waſtes and falls into Aſhes. Whence the Air 
becomes 'a kind of Menſtruum, impregnated 
with Smoke or the matter of Soot, in Places 
where much Fuel is conſumed 5). 


37. The Effects of Fire upon particular Bodies 


can only be learned from particular Experi- 


ments; to make which, is the more immediate 


Office and uſe of Philoſophical Chemiſtry. Thus 
in eee -e Ann 


5 See above, F 23, 26, 27, 28, 29, 31, 32, 33.34. . 
b) See Lea. III. paſſim, See 'alſo Le8.T. 5. 16. 1 : * 


and 


„ 
and Separation; in others, as Sand and Pot-aſh, 
Fuſion and Mixture ; in ſome Dryneſs and Ex- 
ficcation, as in Clay; in others Softneſs and 
Pliability, as in Wax, &c. according to the 
Degree and, Manner in which the Fire is ap- 
plied. But for the Conduct to be obſerved'in 


this Application certain- general Rules are. re- 


quired, And firſt with regard to the kinds of 
Hear: 


38. There are in Chemiſtry as many kinds of The kinds 
Heat as there are Mediums thro? which it may Cami 
be conveyed, or Fuels that afford it. Je 


9. For common uſe, Heat is conveyed either 
thro? Water, Aſhes, Sand, Sc. or directly thro? 
the containing Veſſel, 


40. When Heat is conveyed thro* Water it is —_ 
called the Balneum-Mariæ, or Water-Heat; when Mariz, 
thro' Aſhes, an Aſh-Heat ; when thro' Sand, a _ 3 
Sand-Heat; and when ih no intermediate ow 
Subſtance at all, a naked Fire. 


41. Some Differences may be found in the Ef. 
fects produced by theſe different Heats applied 
in the ſame Degree: but they have not F 
been noted as they deſerve. 

42. In ſeveral Bodies *tis evident that dry and 
moiſt Heats have different Effects; as we find 
remarkably in the common culinary Operations 
of boiling, roaſting, baking, Sc. And hence, 
where the Effects are required perfectly ſimilar, 


the ſame kinds as well as degrees of Heat are 
to be uſed. 


43. The pureſt Fire is that of Alcohol or per- The D. 
fectly pure Spirit of Wine; the next in Purity is 2777 7 
that of a Sitio Oils; the next, that of Charcoal, x = te | 
or charred Turf; and the impureſt, that of Pit fires, 
Coal: But all theſe have nearly the ſame Effect, 
when received thro! the ſame kind of Medium. 
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IV. 


\ 


* — | 100 The laſt thing to be conſidered is, how 


ere of to regulate and aſcertain the Degrees of Heat in 


Heat, Chemical Operations, ſo as to produce the Ef- 
fects requires in every Cale. a 0 
Uncertain, 45. The common Directions of the Chemiſts 
| about this Matter are full. of Uncertainty ; their 
firſt, ſecond, third, and fourth Degrees of Heat, 
meaning no preciſe Degrees meaſured by any 
Standard. 15 5 
46. To reduce this Affair to the neceſſary Ae- 
regulated, curacy proper Thermometers might be em- 
ployed, filled either with Oil or Quickſilver, 
and graduated from the freezing Point, or any 
- other fixed Point of Cold, up to the Degree of 
OE, boiling Quickfilver. Thus would come in their 
The fof reſpective Places, (t.) the Degrees of Heat beſt 
D ſuited to Vegetation, which might be ſerviceable 
in regulating the Femper of Green- Houſes. And 
this temperate Heat is fit for extracting the 
native Spirits of odoriferous Vegetables with Oil; 
as of Roſes, Jaſmin, Sc. and again, for making 
the more curious Inſolations, Sc. 

47. (2). The next Degree of Heat may be 
accounted that of the human Body in a healthy 
State, which is always greater than that of the 

ambient Air. But when the Body is dead, it 

- receives the ſame Degree of Heat with the am- | 

bient Fluid. This ſecond Degree of Heat is 
adapted to vinous and acetous Fermentation, | 
Putrefaction, Excluſion of the Chick; the finer 
Digeſtions, the making of Tinctures and Elixirs; 
and the Adepts have uſed it for the firſt Digeſ- 
tion of their Mercury, by carrying the including 
Veſſel conſtantly in their Pocket. 
1 f * 4 48. 


Theſecend. 


* 
n 
f. 


48. (3.) The d Dame of Heat in chis The bird. 
Progreflion may be that ot boiling Water, when 
the Atmoſpere is in a middle State of Rorefac- 
tion. This Degree is required in the Diſtilla- 
tion of ſimple and compound Waters, the eſſen- 
tial Oils of Vegetables, and will coagulate or 
conſolidate the Serum, Blood, and other animal 
Juices, and conſequently deſtroy animals. 

49. (J.) A fourth Degree of Heat may be The dl. 
that herein Quickſilver ar Oil of Vitriol Sbils * or 
diſtils, or becomes volatile. This Degree is 
ſuited to the melting of Lead, Tin, Biſmuth, 

Sc. che ſubliming of Sal — open 
nhur; the calcining of Antimony, Soe. 

50. (8.) A fifth age Heat may banden 7 Fifth. 
wherein Iron is kept in thin Fuſion. By chis 
Degree all the other Mans are .. melted, mis. 

Gold, Silver, and Copper; Glaſs is made, and 
the unvitrifiable Stones calcined. 

51. (6.) The ſixth and higheſt Degree of Heat Sitz. 
hithento knon, is that of the burning Lens, or 
the Concave Mirror: of M. Villette, IJ ſcirnbauſen, 
and others. The Focus of theſe Glaſſes will even 
volatilize what is called the Metalline or Mercu- 
rial . W Gold, and err che anne. -ter- 
reſtrial. 4 

32. And on vos” fs regulating tbe De⸗ The De. 
grees of Heat to be employed in Chemical Ope- grees of 
rations. - We muſt next conſider by what means Heer, Lou 
the preceding Degrees of Heat may'be excited 725 
. preferved, as Occaſions require. 

(1). The Fuel mult be hob ſuirable to 


* Sen c The natural Sun in Summer 1ſuf- F 


fices for Inſolations. A Spirit-Lamp may be 


made to give a moderate, or a conſiderably ſtrong 
Heat, according to the number of Wicks em- 
ployed; and its Strength may be eaſily mea- 


ſured and adjuſted by Tt e Thermometer, we + 
D 3 54. 


38 


The great- 
e Heat 
avith Fuel. 


LECTURE" THE SECOND. 


54. (2.) The lighter Fuels, ſuch as. Straw, 
Leaves, T wigs, Sc. come next in order after 
Spirit of Wine: (3.) Then Oils, Wax, Roſin, 
Pitch, Sc. And, (4.) Laſtly, ſolid Wood, Coals 
and Turf z all which may have their proper Fur- 
naces, ſo as to be burnt in the requiſite Quan- 
tity and with the requiſite Fierceneſs or Slowneſs. 

55. To excite the greateſt Degree of Heat in 
a Furnace the Rule is, to uſe the denſeſt Fuel, in 
the largeſt Quantity, and with Bellows all round 
the Furnace, inceſſantly blown, and directed to 


the central Point of the Fire wherein the Matter 


to be acted upon is lodged. And in this manner 
may be procured a Degree of Heat ſufficient for 
any of the known Operations upon Metals, Mi- 


nerals, Glaſs, &c. chat require the rw Pt cu- 
_— Fire _ 


Axious and Canons, * the better 1 
and Regulation ofiins;! ei 0 


een from the preceding Enquiry; 
1. That the direct Senſes afford but little In- 
formation as to the real Nature and eſſential Pro- 


perties, or Form of Fire b). 


2. That the Form of Heat and Fire is a certain 
bridled or reſtrained Motion, excited, main- 
tained, and ſtruggling in the minute Parts of 
Bodies, and tending to throw them off at the 
Surface c). | 

N. B. If this Form be rightly diſcovered, . then 10 
introduce ſuch a Motion among the Parts of any 


2) If more be deſired upon this extenſive Subject, the Rea- 
der may conſult the Lord Bacon, Dr. Hook, Mr. Boyle; Mr. 
Evelyn, Dr. Bohn, M. Pomber „Dr. Boerhagve, De, Stabl. 
6) See above, 5. 3, 4, 5, 6, 7, 33. 
c . 7, 8,9, Oy” 11, 2 275 28, 29, 32, 33. 34. 


Body, 


% / nnd of DD... £ 
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Body will be to introduce Heat; or, if the Nature 
of the Body be i of it, Jemition or 1 


mm 

That as the direct inflammadie Matter in 
all P uel is the Fat or Oil it contains a), the moſt 
oleaginous Fuel is the beſt or richeſt. 
4. That Flame is the ſmall Parts of an e 
mable or conſiderably unctuous Body, actually 
ſet on fire, or briſkly agitated and thrown off, 


with a certain vibrative Motion, at the Surface * | 


that Body, mto the open Air 3 )07 o 
g. That Flame cannot exiſt withous Oil a). 
Whence it is that Aſhes, Sand, Glaſs, Stones, 
and Earths do not flame upon Ignition, but ra- 
ther damp and extinguiſh Flame. 

6. That as Oil is the only inflammable Sub- 


ſtance in nature a), this may direct us to the 


means of preventing Conflagrations; wiz. by 
uſing ſuch Materials in Building as contain 
little or no Oil. This Direction might be like- 
wiſe extended to the making of incombuſtible 
Paper for valuable Books and Manuſcripts ; . 
new Materials for Hangings, Furniture, Sc. 
7. That as all Flame catches and exiſts only 
on the Surface of inflammable Bodies c 5 we are 
hence led to invent Methods of caſing, or other. 
wiſe defending, the Wood work of Sbips and 
Buildings from Accidents by Fire. | 
8. That as the three capital kinds of Fire 
have a near relation, and may be very well re- 
duced to one, for human U les, viz. the culinary 
kind 4); Men may have reaſonable Hopes of 
Feng conſiderable things by | its means in 


a) See above, 4 22, 23, 24, 25, 33» 34. 
b) See above, F. 26, 27, 29» 33+ 34 

c See above, F. 33. 34. | 
4, See above, F. 13:--20, 34, 36, &e, 
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imitation of Nature; as particularly in promot- 
ing and regulating Vegetation, the Ripening: & | 
Ores, Sc, by artificial Heats. 
9. Thar Fire and Flame are e Dr ex- 
tinguiſhed by Suffocation, or an Action contrary 
to Ventilation ag, as being deſtruttive or 

tive of that internal Commotion and Diſcharge 


ol the oily Particles of the Fuel by means of the 


free Air, in which the nature of and con- 
fuming Fire and Flame conſiſts ). Hence 
Fire and Flame are quenched by Water, ot even 
by Spirit of Wine or Oil of T ine, if a 
live Coal or lighred Candle be fuddenly 
therein below the Surface of the Liquor. For 


the Degree of Heat which Water, Spirit of 


Wine, or Oil of Turpentine unfired, are capable 
of receiving, being much leſs than that of a 
burning Coal or Candle, the greater Heat is fub- 


— Water. 

That Heat is Fire in à leſs Degree, and 
Hey: only à greater Degtee of Heat, on which 
Lucidcity, and, if the Matter be unctuous, In- 
flammability b), : as we fee in hammer- 
ing a Pires of lovin till it becomes red: hot; and 
in the firing of Wind- mills, or Coach- wheels, 
by their own violent Motion. 

11. That Heat muſt 4nd collect in a 
certain Proportion before it become cognizable 
to the Senſes, or produce any manifeſt Effe 
of Fire or Flame. Thus a Degree of Heat be 
Jow chat of the natural human Body is inſenſible, 
or paſſes for a Degree of 'Coldnefs; and the or- 
dinary Motion of Wind mills, Carriages, &c. 


a) See above, 5. 26, 27, 20, 30, 31. Ser alſo Aviom . 


oing. 


b) See above, Eap. III, IV, V, and VI, 


| produces 


Of Fire. 

produces no remarkable Heat; tho when the 

Motion is greatly increaſed, or the Friction con- 

ſiderable, it ſoon excites Fire and Flame a.) 
12. That all the Chemical Operations require 


a certain or determinate Heat, in order to their 


being performed to the greateſt Advantage; and 
that chis Heat may be aſſigned and obtained, in 


every caſe, to the great Improvement of Che- 


iſtry 5). 
miltry ). 
. . 
2 See above. F. 3, 4. 5, 6, 7 1 5 
L , * «© » * 3» ® * 1 * 1 
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[LECTURE I. 


| CONTAINING 


(1 JU be —— e (2. ) an, 
(3.) Nature, (4.) Office and . of 1 ſhe 

_ Atmoſphere. 

(J.) The Changes therein; (6.) The Effects 
it produces on the Terreſtrial Globe, and 
(7.) In Chemical Operations. 


3 
The Sub- 1. E are now to enquire into the Chemi- 
3 cal Nature, Properties, Ingredients, 


Office and Uſe of the Atmoſphere. 
The Atme- 2. By the Atmoſphere we underſtand that whole 


2 Maſs of rarefied Matter, or dry Fluid which 


ſurrounds the Globe of the Earth to a conſide- 
rable Height. 
Its Intert 3. To diſcover the Nature, or the Influences 
to Che- and Effects of this Fluid, is of the utmoſt Im 
mi") tance to Chemiſtry ; it being the general Fluid 
wherein all Animals, Vegetables, and Minerals 
grow, wherein our Fires burn, and every Che- 
| mical Veſſel and Subject is included. | 
To be ex- 4+ We ſhall examine it as exiſting in three 
amined in States, Viz. (1.) As it is an intire Maſs that 
three ſurrounds the whole Terraqueous Globe; (2.) As 
Srater. jt conſiſts of diſſimilar Parts, whilſt it either lies 
open and remains one with the reſt, or elſe is 
ſeparated therefrom by being included in our 
Glaſſes or Veſſels; and (3.) As it is united with, or 
fixed in Bodies. And from this Examination of the 
Parts 


07 neren 43 


Parts of this general Fluid in different Places we 
| . infer the nature of the hole. rips hn 
it 591815 nn eil 
| EXPERIMENT 1. me 
That en Fftuzia mix and form. Klenk. or unite 
m 85 the ä — 5 
2 = We unſtopped a Bottle of 8 = the S | 
of Sea-Salt, and another of volatile Spirit of Sal Au. 8 
Ammoniac; and ſetting the Bottles near ench Fare 8 
other, the Vapours inſenfibly ariſing from them er.. 
met, and formed themſelves into a very groſs vi- 
ſible Fume or actual Cloud, that continued for 
ſome time, but afterwards diſappeared; or mixed 
more intimately with the Air of the Room. 
6. One of the Liquors: here employed is an 
acid Spirit, and the other an alkaline one, which 
being mixed form a Species of neutral Salt or 
Sal Ammoniac. And as their Fumes are no 


e other than fine Parts of the Liquors themſelves, 
x that ſtill retain their Nature, they conſtitute this | 
7 Kind of neutral Salt in the Air. Re. 
7. That ſomething of the ſame kind natu- 1 
2 rally happens in the Atmoſphere appears from 
; hence, that all Vegetables produce a kind of vo- | 
1 latile Salt by Putrefaction; that the volatile Salts | 
s of putrefying animal Subſtances,” no leſs than 
£ the former, naturally go up into the Air, which 
contains likewiſe ſome Proportion of Sea - Salt 
2 raiſed from the Earth and Ocean: ſo that if theſe 
MM Particles meet they will neceſſarily make a kind 
of Ebullition, and unite into a neutral Subſtance, 
5 in the Atmoſphere; which may hence abound 
5 with a variety of acid, alkaline, and neutral Salts, 
* the Signs whereof are evidently diſcovered b 
* the Changes they produce i in the Colours of dif- 
= ferent Bodies. wh | 
8 | be -::1:39 Dis > PAR 
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The Preſ- , 
fare of the 
Air. 


Elaflictty. 


The Air: 
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8. This Experiment therefore may ſhew to the 
Eye ſome what of che phyſical manner wherein 
Clouds and Meteors are generated in the Atmo- 
ſphere, and teach us that Salts naturally abound 
therein: whence again we have the phyſical 
Reaſon of many Effects produced by the atmo- 
ſpherical Air, inthe animal, wegetable, and mi- 
neral Ring and | in _ Chemical Ope- 


— 
* » 
„ 
— — 
= 


That the Atmoſphere not only Aber 


0 — Effluvia raiſed into it from 41 Earth, 
but alſo prefles upon terreſtrial Bodies by its 


Weight, appears from many Pneumatical Ex- 
periments; of which kind-we enen ene 
tuo or , Tor abe ee 


. 


Errse IMEN'T | u. 
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10. This was Ne ſenſible to the Hand ap- 
dic cloſe on the top of a hollow metallic Cy- 
linder or Ring, about two Inclies in 53 
ſet. upon the Air-Pump; for the Air being 
drawn out of the Cavity 3 the Hand 
was remarkably Zn inwards, and felt a con- 


ſdderable Wei 


a4. The 573 Was Ilewile thewn ! in a diffe · 
rent manner to the Eye, by the breaking of a 
piece of flat Glaſs applied cloſe to the top of 
the ſame metallic Ring: for the Air being draun 
away from below, the Glaſs was immediately 

— — to pieces and fell inwards, with a Buß 
Noiſe and a conſiderable Force. 
12. Belides this Weight or Preſſure the Air 


or Atmoſphere has likewiſe an <laſtic Force 
which is no leſs conſiderable; as appears by many 


Examples, and particularly by = following, 
X - 


ww 


er eee e ah 

ExAr EINEN III. 
Phat Air is tlaftic, or capable of forting, diſt 
er ſquetzing, Bodles by its Spring. 


13. We included a little Air in a Bladder, ſo 
as to leave it almoſt flaccid, and ty e Neck 
clofe put it into a Receiver, out of Which we 
then exhauſted the Air (but not out of the Blad- 
der;) whereupon the Bladder immediately fwelf- 
ed and appeared as if fuſſ blown : but upon te- 
admitting the external Air the Bladder was pre- 

ſently ſqueez d up, or contracted to its former 
Dimenſions. 3 bY 

. 14. The fecond arid third Experiment there- 
fore ſhew that the Air or Armofphere, both in its 
natural unconfined State, and when certain Por- 
tions thereof are included in Veſſels, continually 
exerciſes a gravitating and an elaſtic Power, ca- 
pable of producing many Effects ; as continually 
preſſing, by its Weight and Spring, all the Bo- 
dies we know. It perpetually preſſes upon the 
Surface of the Earth, with a Weight equal to that 
of a Column of Quickfilver whoſe Baſis is that 
Surface, and whoſe Height is about 29 Inches ; 
as manifeſtly appears by the Barometer. _ 

15. Hence the Atmoſphere will inſinuate itſelf - 
into the open Pores on the Surfaces of all Bodies, 
capable of receiving its component Particles. So 
that the Pores of many Subſtances, though to our 
Senſes they appear Vacuities, are full of common 
Air; which thus produces the proper Effefts of 
Air, in Diſtillations and many other che 
Operations. | 8.4 | 

16. The Atmoſphere alſo, as a Fluid, 
by the Laws of Hydroſtatics. preſs Bodies equal 
every way, and the internal Air of Bodies acting 
within, whilſt the external Air acts without, nu- 


merous 


ö 
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merous phyſical Effects are hence produced in 

that great Laboratory, the Earth; where Bodies 

are by natural Powers and Agents diſſolved, pu- 

trefied, changed, and carried off into that grand 
Repoſitory the Air. e "1 pon 

The Efes: 17- And tho" the Atmoſphere itſelf be inviſible, 


moveable Fluid, fo that Bodies eaſily paſs thro? 
it, yet broad Surfaces are greatly reſiſted by it. 
And hence its Force, as a reſiſting Fluid, be- 
comes manifeſt in high Winds, by driving and 
diſſipating the Clouds, and all kinds of Vapours 
and Exhalations; which are thus mixed in with 
the Maſs of the Air, ſo as to form a heterogeneous 
Fluid, or Chaos of infinite Materials. 8 


ExPERIMENT IV. 


The Cenſtructiun, Nature, and Uſe of the common 
| Thermometer. © 15 6 


Thermo- 18. (1.) The common Thermometers are Glaſs- 
meters ex. Tubes fill'd with tinged Spirit of Wine, and 
. graduated, ſo as to ſnew, by the riſing or falling 
of the Liquor, the Degrees of Heat to which it 

is expoſed. IS 

19. (2.) Spirit of Wine is choſen for this Pur- 

ſe, becauſe of all known Fluids it is the moſt 
rarefiable with Heat, next to the Atmoſphere it- 
ſelf.” Denſer Fluids might be employed, but the 
Diviſions would then be leſs; and Water is unfit 
for this Purpoſe, as freezing with Cold. 

20. {3.) Theſe Thermometers are the exacteſt 
Inſtruments hitherto known for meaſuring the De- 
grees of Heat; being filled either with Alcohol, 

Brandy, 


+1 P Of Air. 22 11 | : 47 
Brandy, Oil, or Quickſilver, according to the ſe- : 
veral Purpoſes for. which: they are deſigned a). 
21. (4.) The common Thermometer ſhews 

the Warmth of the Air ; and that it always con- 

tains ſome Degree of Fire or Heat, more or leſs, : 

for Spirit of Wine has never been found to freeze 

or congeal with any Weather, in any Climate: 
but riſes and falls in the Tube as the Weather is 

more or leſs hot; with regard to which alſo the 
Atmoſphere frequently varies. 


Exezziment Vv 
To determine the Proportion of Water contained in an 
QMned Portion of the Atmoſphere. 


22, Having, by means of the Air- Pump and Vater is 
an exact Pair of Scales, found the Weight of a % Air. 
certain Quantity of Air contained in a large Glaſs 
Veſſel, we included therein a known Weight of 
well dried Potential Cautery (whole Property is 
powerfully to attract the Moiſture of the Air;) 
and kept this Veſſel cloſe ſtopped for ſeveral 

Hours, during which time the Potential Cautery 
was grown wet: in this ſtate we weighed it again 
and found a conſiderable Increaſe ; which muft 
be owing either to the Water attracted out of the 
Air in the Glaſs, or to a Condenſation of the Air 
itſelf into an aqueous Fluid: for ſuch a Fluid 
might now by Diſtillation be obtained from the 

Matter thus run per deliquium 6). » 

23. There is ſome room to ſuſpect that, if this 
Experiment were made in Perfection, a Weight of 
Water, almoſt equal to that of the Air included 

in the Veſſel, might be thus obtained; which 
would prove a very extraordinary Diſcovery, and 


2 See Le. II. 5. 46. | | er 
) The Experiment was not made with all the requiſite 
Exactneſe. ie 4 * | | 
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ſhew what ſome have endeavoured to prove, that 
the Matter of common. Air is little more than 
Water a). 

24. That much Water muſt died be contain- 
ed in the Air appears evident from the Quantity 
daily exhaled by the Sun, from the Ocean, the 
Rivers, and the whole animal, vegetable, and 
mineral Kingdoms. And asg the Water fo raiſed 
into the Atmoſphere mult neceſſarily mix and join 
with the ſaline and other Particles it there meets 
with, and is capable of diſſolving ; hence the 
Water of all our Springs, Rivers, and the Ocean 
itſelf is impregnated with numberleſs Matters, that 
little appear in Water. And poſſibly to give the 
animating or vivifying Spirit to Water, it is phy- 
ſically neceſſary that it ſnould be perpetually re- 
fined or refreſhed by this Kind of Diſtillation, or 
recruited and new impregnated with the EMuvia 
or fine Particles of all the Bodies floating in the 
Atmoſphere ; after the fame Manner as a ſkilful 
Operator, to give. his diſtilled Waters the finer 
Impregnation, ſuſpends a proper Maxture < la- 


nn in the Head of his Still. 
eee VL 1 
2 a Refreſhment or Renewal of Air i is s neceſſary 
; * to Life. 


Freſp Air 25. If Abiniels or Plants be long ed 

u in the ſame cloſe, unchanged, or unretreſhed Air, 

dees '- they will languiſh and expire, much after the ſame 

manner as Fire would do, by a Kind of Suffo- 
cation 8). 

26. Hence it appears chat the Air, which has 

once ſerved for the Reſpiration either of an Ani- 

mal or Vegetable, is unfitted for the ſame Office 


| a) See the Lord Bacon's Natural Hiſtory of n An. 
þ) See Le2. li. $. 29, & alibi pain 
again, 
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again, till it be recruited, as it ſeems to be, by 


mixing with the open atmoſpherical Air. Every 


Man is computed thus to deſpoil a Gallon of 
Air in a Minute; whence, if the Number of 
Animals and Vegetables on Earth be conſider'd, 
it ſnould ſeem that the whole Atmoſphere muſt 
in time be deſpoiled, unleſs ſome natural means 
were uſed to prevent it. Indeed, on weighing the 


matter attentively, one might ſuſpect that the Par- 


ticles of numberleſs Materials, fermenting * toge- 


ther in the Atmoſphere, produce a certain Spirit, 


or fine vivifying Subſtance, that thus renovates 
and invigorates the whole Maſs, and renders it 
again fit for Reſpiration and the Suſtentation of all 
natural Bodies. And hence perhaps it is that no ill 
Effects are uſually felt from that immenſe Quan- 
tity of groſs Smoak continually diſcharged into 


the Atmoſpheres of large Cities. All Bodies 


ſuffer a kind of Tranſmutation, and may, by the 
eſtabliſned Courſe of Nature, go the ſame rounds 
again. And hence alſo it is no wonder that Air, 
when ſo richly impregnated with Water, Soot, 
Smoak, Salts, Oils, Kitchen-Exhalations, &c. 
ſhould prove in ſome degree nutrimental. 


ExPERIMENT VII. | 
That looſe Air is contained in Fluids. 


27. We put Water, Small-Beer, and Brandy Air in li- 
ſeverally into an Air - Pump Receiver, and ex- 997% 


hauſting the Air obſerved numerous Bubbles to 
ariſe and eſcape from each Liquor, burſting upon 
its Surface. 1 


from Liquors by boiling them over the Fire: 


28. And in like manner is Air diſcharged 
This is practiſed upon Water, in order to make 


See Led. VII. paſſim. | 


as N 


49 


* 


50 


AUG 1 5 1927 


tien. 


Tet in 


LecTURE. THE T mikDp. 


it afford Ice without Blebs or Bubbles; and a- 


83 pon Oil deſigned for Thermometers, &c. 
ſuch Liquors as have been thus diſcharged 
of their looſe Air, will be found ta recover it 
again by ſtanding open; as if-looſe Air were a 
natural Ingredient in Liquor. 


ExeEtRIMENT VIE. 
That the external Air may promote Salwtion. 
29. We ſet ſore Spirit of Sal Amimoniac and 


: Sola- Go pper-Filings in ws and compared this with 


ne Parcel ſtanding for the ſame time in the 
n Air : that in vacus had not coloured its 
ſtruum, whilſt bin in the open Air afforded 
a rich blue Tincture. Hence it appears that the 
free Acceſs of the external Air may promote Solu- 
tion in ſome Caſes ; where it ſeems to act by increa- 
ſing the Motion or Action a the Menſtruum. 


11 IX. 


| That the external Air does not promote Solution in 


all Cafes. 


% 


30. Upon two Drams of * Crab's Eyes 


2 Caſes we poured in vacug two Ounces of diſtilled vine. 


gar, having firſt boiled it to get out the Air, A 
great Ebullition was immediately produced, the 
Gage ſunk, and Air was generated. 

31. Upon comparing this with the ſame Expe- 
riment made in the open Air, we found that the 
Ebullition was much greater in vacuo than in 
the open Air. | 

32. Hence we learn that Air may be generated 

the mixture of certain Bodies, where it did 


not appear before. o_ . 


Of M oe _ 
33, But Experiments of this Rind muſt Be 
made with Caution; the Quantity of Air thus ge- 
nerated in ſome Caſes being able to raiſe the Re- 
ceiver, and throw it to a conſiderable Diſtance. 
34. There is wanting an Account of all the 
Mixtures that will produce Air im ſo violent a. 
Degree z among them may be reckon*d' Oil f 
Pitriol with Oil of Tartar per deliquinm, Aua 
Fortis with Tron Filings, Spirit of Nitre with Oil 
| of Caraway, SWG. way, bs 
35. Ad thus Air may be generated betwixt 
Solids and Fluids, and betwixt Fluids and Fluids, 
by bare Mixture. The following Experiment Wil 
ew that Air may be” extricated' out of Solids, 
and that it makes a conſtituent Part thereof. 


| ExPERIMENT X. r 
That Air entersube Compoſition: of Solid Badies. 


36. We put a Piece of hard Tallow inte- an Iron Air in Se- 
Retort with'a long Neck; then laying the large“ 
End of the Retort in a naked Fire, the ſmalł one 
being plunged into Water, we diſtilled in the uſaal 
Manner, and obſerved that large Bubbles of Air 
continually roſe and diſchiarged thiemielves- theo? _ 
the Water into the Air of the Room. At length \ 
ceaſing, the Operation, and collecting all the vi 
ſible Matter either left behind or come over into the 
Water, we found a very conſiderable Loſs oft 
Weight, owing to the Air having been ſeparated 
or forced by the ſtrong Heat from the reſt of the- 
Tallow * | old) 

37. If it be objected that the Loſs of Weight 
might, in great Meaſure, be owing to the Ion ο 
the Retort, which when hot has the Property 
of drinking in Oil or Tallow ; it may be obſer- 

* The Experiment was not made with requiſite Cate-ando 


N Caution. | 
* E 2 ved, 
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ved (1) That the Effect is nearly the ſame when an 


Iron Retort is employed that has been uſed for 
the ſame Operation before; (2) That the Ex- 


ray anſwers proportionably when made in 

3 (43) That other Bodies beſides Tallow, 
particularly Hartſhorn, Bone, Tartar, &c. yield 
plenty of Air, when treated in the ſame manner; 


(4) As there is ſo large a Quantity of Air- 


Bubbles diſcharged in the Operation, and as Air 

is proved to be a ponderous Body a), the Loſs of 
Weight may be fairly cad to the eſcape of 
the Air. But (5) a proper Gage may be contrived 
to determine the exact Proportion of the Air 
thus ſeparated, Ne reſpect to the original Matter 
or Subject 8 yed 5). 

38. This Experiment is of great Importance 


in Natural Fr and Chemiſtry. When 


fully verified and duly proſecuted it may ſhew 
(1) that all natural Bodies conſiſt of a very large 


Proportion of Air, as one Part of their original 


. Compoſition ; (2) That Air is neceſſarily required 


to the Formation and Growth of Animals, Ve- 


getables and Minerals; (3) That when Bodies are 
diſſolved or reſolved a great Part of them turns 


into Air again; as when a Candle is burnt or 


Fuel conſumed ; or as when Vegetables, Ani- 


mals and Minerals ferment, putrety or corrupt; 


or as when Bodies are chemically analyſed or 


treated by Heat. 
39. (4) That the Matter which in the Diſtilla- 


tion of Hartſhorn, Tartar, and many other things 


explodes and puffs thro' the Luting, or ſome- 
times, when confin'd, burſts the Glaſſes or Veſ- 
ſels, is the Air ſet free by the FO 


e Se above, Exp. II. 


b) See Mr. 2 5. er gane, under the AralyGs 


of the Air. 
. 1 


Of Air. 

40. (5) That the Air thus naturally conden- 
ſed, confined, and inter mix d as a conſtituent Part 
in Bodies, has a great Share in their Diſſolution; 
for being violently rarified it breaks the parts in 


- 


pieces and flies off, | | 

41. (6) But leaving the Experiment to be 
further verified, and made general, if capable 
thereof, we ſhall anticipate no more, but pro- 
ceed to reap the Fruits of the preſent Enquiry, 


II 


Axious and Canons derived from the Enquiry. 


1. We learn from the preceding Enquiry that 
the Atmoſphere, conſidered as a Whole, and a- 
gain as conſiſting of an infinite Number of Ingre- 
dients, is the Phyſical Cauſe of numerous Effects, 
not only in the Air itſelf, bur likewiſe upon the 
Surface of the Earth, in the ſubterraneous Regions, 
in the Exerciſe of numerous Arts, and particularly 
in Chemical Operations a). LEES 

2. That it is the phyſical Office and Uſe of 
the Atmoſphere to aſſiſt in raiſing the Vapours 
and Exhalations of the Earth 5), and to ſerve as a 

neral Matrix for them c), wherein they are 
all blended together and fermented, or ſome way 
changed in their Nature, ſo as to perform new 
Offices, or recruit the vegetable, animal, and 
mineral Kingdoms, when ſuch enriched Vapours 


fall back again in Rain or Dew to the Earth d). 


3. That ir is the Nature of Air to inſinuate 
itſelf into Fluids e), unite and fix in Solids, ſo as 


a) See above, Exp, II. III. IV. V. VI. VII. VIII. IX. X. 
4) See Exp. I. 

c) See Ledt. 1 F. 16. 

4) See F. 25, 26. & alibi paſſim. 

e) F. 27, 28. 


E 3 natu- 


en a -, %- Od 
. 7 2 o 
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4. Hence may be conceived, i in general, how all 
* tte Changes happen in this, great Chaos the At- 
hk maoſphere; viz. according as floating Particles of 
different Kinds chance to meet, fo as to form 
conſiderable Aggregates or Collections; and ac- 
cording as theſe are favoured by ithe- requiſite De- 
grees of Heat, Cold, Dryneſs or Moiſture, So, for 
example, a Cloud of nitrous Spirit meeting with 
a Cloud of oily Particles might ſuddenly pro- 
: duce Corruſcations, as in the mixing of Spirit of 
Nitre and an eſſential Oil 2). And in this man- 
ner may the Generation and Phænomena of all 
| the Meteors be-chemically explained. And thus 
2 ; | the Occurſions of various Parts of different Bodies 
5 in the Atmoſphere may be the Cauſe of the Me- 
teors, fiery Winds, Exploſions, Thunder, Light- 
1 ning, the Aurora Borealis, and other Phæname- 
7 ma, Which we can 1mitate by certain Mixtures, 
11 in the way of Philoſophical Chemiſtry . 
6 5. That the Atmoſphere is an univerſal In- 


N ſtrument, in the Hands both of Nature and of Art, 
ö | ſor producing Effects, whether on the Surface of 
| 


= | the Globe, in the Bowels of the Earth, in the | 
= Air itſelf, in the Laboratory, or in other human | 
| ' Rs Works 4). Thus it cauſes Fire to burn, and 

9 Bellows are but Engines to convey it thereto. 


| 6. That as Air deſcends, and acts more forcibly | 
in the lubterraneous Regions, on Account both of ; 
Its greater Denſity there, and of the ſubterraneouns 


1 — libs 27, 28, 36, 37s 38. 

# : 20 See E Xp. : 

1 c) See Mr. Lemery's Philoſophical and Chemical Explan 
* 8 tion of Subterraneous Fires, Farthquakes, Hurricanes, Thun- | 


/ der and Lightning, in the French Memoirs, Anno 1700, 
4) See the whole Lecture fallin. See alſo Lea. I. paſſim. 
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Heat; hence Vulcanos and more violent Fires 
may happen there than upon the Earth's Surface 
a). And poſſibly this greater Heat and Power 


of the Air below is neceſſary to the Production of 


Minerals and Metals 5). a a | 
7. Hence we may learn the phyſical Cauſe 


why in the open Air diſtilled aromatick Oils loſe 


their native Spirit, grow thick, and terebinthinate: 


why Wines grow flat or loſe their Briſſeneſs ; why 


pale volatile urinous Spirits grow red; why Mi- 


neral Waters loſe their Virtue; and how Air has 


in all reſpects a powerful Influence upon Liquors z 
as being a dry Fold in briſk Motion, whereby it 


_ eafily lays hold of and carries off all the moſt 


ſubtile and volatile Parts of Fluids, leaving the 
offer behind, and thus changes the Texture, 
olour, and Conſiſtence thereof c). 

8. That the Atmoſphere is, perhaps, the moſt 

compeunded and diſſimilar Maſs in Nature; 


conſiſting of an elaſtic Part, and the Vapours 


and Exhalations ariſing from all the ſolid and 
fluid Bodies of the Globe, Salts, Oils, Minerals, 
Metals, Cc. d). | | 

9. That the Air is the Cauſe of numerous Ef- 
fekts, ill aſcribed to other Cauſes by the ancient 
Chemiſts, who for want of the Air-Pump and 
other Contrivances, were ignorant of the genuine 


Properties and Effects of the Air e). 


10. That the component Parts of the Atmo- 
ſphere are coarſer than thoſe of Fire. For the 


a) See Lee. II. 
b) Jon above, Exp. X. See alſo the Lecture on Metallurgy 


0 See Exp, I. VI. IX. & f. 18. 
1 See Exp. I. r. 
e) See Exp. VIII. IX. X. 
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component Parts of the Atmoſphere will not paſs 


thro' Glaſs a), Stones, Metals, Sc. as Fire does. 


Alſo Water, Lixiviums, Oils, &c. paſs where Air 
cannot; as we fee in Bladders, Wet-Leather of 
the Air-Pump, &c. Hence the Air may be arti- 
ficially a from many Bodies. 5). 


11. That the Atmoſphere is continually at work 
upon all the Bodies Subject to its Power, in the 
way of a Menſtruum; whence Iron ſtanding in 
the open Air is corroded ; imperfect” Glaſs, dif- 
ſolved 3 Salts and Sugars run into Liquor; and 
the Bodies of Animals, Vegetables and Minerals 


| prey'd upon c). 


12. That there is a continual Reciprocation 


betwirt the Earth and the Atmoſphere; they 


mutually diſtilling, as it were, or throwing off 
Marters from one into the other. Thus the Earth, 
by the Sun's Heat, ſublimes ſome Parts of all 
things into the Atmoſphere, and the Atmoſphere 
again precipitates them to the Earth d). 
13. That the different Succeſs of Chemical 
Operations 'may be greatly owing to the parti- 
cular Vapours or Effluvia floating in the Labo- 
ratory where ſuch Operations are performed e), 
Thus if Salt of Tartar be run per deliquium, 
where Vinegar is diſtilling, it becomes regenera- 
ted Tartar; a thing very different from the in- 
tended Oil. 
14. As Air always adheres to the Surfaces of 
Bodies, and as the Surfaces of Bodies are enlarged 
by pulverizing them F); when we would exclude 


a) See Exp. II, II. VII. VIII. Ix. 
5) See Exp. II. III. VII. VIII. 1X. 
eee Bop. I, ii. V. vi. VIL VUL N. Se allo below, 
X. 20. f 
4) See Exp, f & Lea. I. paſim, 
e) Sce Exp. I pa 


J] Sce Exp. Ii. 
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Air in Chemical Operations, the Subject ſhould - 


not be pulverized. Pug 
- 15. That the open Air has a powerful Effica- 
cy in many Chemical Operations, eſpecially in 
Mixture a), where it often acts mechanically by 
its Weight and Motion; as in the mixing of 
Oil of Turpentine with Salt of Tartar, which 
does not ſucceed in vacuo, or in high mountainous 
Places. | 
16. That the Acceſs of Air is not neceſſary to 
certain Fermentations, or Ebullitions, and Solu- 
tions; ſome of them proving more violent in 
| wacuo, than in the open Air )). | 

17. That no Degree of Cold, or Condenſa- 
tion, has hitherto been able to deprive Air of its 
Fluidity, or render it conſiſtent c). If there were 
ſuch a Power exerted in Nature, it would deſtroy 
all Animals and Vegetables, and perhaps ſtop 
the Growth of Minerals d). | 

18. By comparing the preſent Enquiry with 
the preceding, it appears that Fire cannot ſepa- 
rate Oil from Bodies, without the Admiſſion of 


the free Air. Whence in the roaſting of ſulphure- 


ous. Ores, or obtaining of white Aſhes from 
Bones or Vegetables, we are directed to uſe an 
open Air, as well as a naked Fire. 

19. That the Air is in a Kind of perpetual 
Motion e). Whence it performs all thoſe natu- 
ral Offices, that cannot be performed in a Va- 
cuum. Thus leaven'd Paſte will not ferment or 
riſe, nor Wine work, nor Fleſh putrefy, nor 
Fruit corrupt, after the uſual manner, when placed 
in vacuo. 


3 See Exp. VIII. 
b) See Exp; IX. 
c) See Exp. IV. 

a) See Exp. VI. & X. 

e) See Exp. I. & IV. Sce alſo Ax. 12. & 17, 


20. That 
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20. That as all kinds of Particles naturally 


thereby made; and 


float in the Air a), the Air may on this Account 
act as an univerſal Menſtruum, and in time diſ- 
ſolve any Body expoſed to its Action; becauſe, in 
tract of Time, the Particles capable of diſſolving 
it muſt neceſſarily come at it 3). 

21. That many Arts may be aſſiſted, or car- 
ried an to better Advantage in ſome places than 
in others, by the means of certain Particles 
floating in the Air of one Place more than ano- 
ther. Thus *tis ſaid that the Scarlet Dye is better 
ſtruck at Leyden, than in other Places of Hal- 
land, where the Water and Atmoſphere are not 
ſo impregnated with the Effluvia, Exhalations, or 
fine Particles of the Dye c). 

23. Hence alſo we are directed to chuſe pro- 
per Seats for Health, and Habitation, as well 
as for Operations and the Exerciſe of Arts 4). 


4) See Exp. I. & althi paſſin. 
See Ax. II. 

c) See Exp. I. & alibi aim. 

4) There are various Methods of trying the Wholeſomeneſs 
or Unwholeſomeneſs of Airs and Places; as by finding their 
Degree of Moiſtare ſeveral ways; by the Changes of Colour 
produced in white Linen, or ſtained Paper, left out in the Air ; 
by expoſing Copper-Plates to ſhew the Colour of the Vitriol 
other Expedients might be contriv'd 
® * { See Mr. .Bay/e's Natural Hiſtory of the 

ir. 


LEC- 


LECTURE IV. 
CONTAINING 


The Solid or Earthy Matters of the Terreſtrial 

. Globe claſſed, and examined, under (1.) 
Garden Earths; (2.) Bolar Earths ; (3.) 
Saline Earths ; (4.) Sulphureous Earths ; 

45.) Stony Earths ; and, (6.) Metallic 
Earibs. | a 


85 | N E now come to enquire into the ſolid 7, $44. 
or earthy Contents of the Globe 4 je#. 
more particularly into the Parts concerned in 
Vegetation. | = 
2. We ſhall begin with the Earth's Surface, 
and deſcend down gradually, ſo far as Men have 
hitherto dug. 5 1 
3. The Earth's Surface is generally found co. , rp,., 
vered with Verdure, or a Vegetable Coat, and Ca- of 
in ſome Places with Sand, Duft, er Mud. the-Earth, 
4. Under this ſuperſicial Coat there uſually 
lies a Bed (of Mould, or Underturf-Earth, of 
different Depths, from one Foot to two, three, or 
more, in different Places. (1.) This Mould, or 
Underturf-Earth, is the proper 'Matrix of Vege- 
tables, and will come to be firſt examined in 
5. We ſhall next proceed to the other Species The Species 
of Earths that lie below, wiz. (a.) the Bolar ; / Eartbs. 
(3.) the Saline; (4.) the Sulphureous ; (5.) the 
Stony; and (6) the Metallic. 


60 LECTURE THE Four k. 

ix general Claſſes, we apprehend, may all the 
earthy or ſolid Matters 'of the Globe be ranged. 
6. It will therefore be our Endeavour to give 
a general- Example of the Method of treating 4 
every Species, ſo as to diſcover their Natures, 
Offices, and Uſes. 


EXPERIMENT I. 


The farther Analyſis of Garden-Mouldor Underturf- 
Earth by Water a). 


Malta. 7+ (I.) We took four Pounds of freſh, black 
ah by and crumbly Garden-Mould, that was eſteemed 
Water. the beſt fort, and had lain, for a Year, expoſed to 
the Atmoſphere, without being exhauſted in Ve- 
getation. 

(2.) This Mould we elixated in fair and freſh 
boiling Water, till all that was capable of diſſol- 
ving therein was got out or extracted by the 
Water. | | ies 

 _ (4:) Having thus obtained a Lixivium or So- 
lution of our Subject, we filtred it thro? thick 
doubled Paper, in order to have it tranſparent, 
and at leaſt free from any groſs terreſtrial Parts, 
that might otherwiſe lodge therein. | 

(4.) This Solution, therefore, contains all the 
Parts of the Subject that are ſoluble in boiling 
Water b). | 

(5.) To bring theſe Parts nearer together, that 
they might manifeſt themſelves to the Senſes, 
and particularly to the Taſte, we exhaled away 
the more aqueous Fluid in the Form of Vapour. 

(6.) Then comparing the concentrated Solu- 
tion, with a Portion of the former that re- 


4) Ses Lo8. I. Exp. I. 
. 4 See Lee. I, Exp. J. g | 
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Of Eartb. 
mained unevaporated, we found it 22897 ni- 


feſtly ſtronger or more ſaline. 
(7.) To gain a fuller Information, we evar 


rated a Portion till higher, and ſet it to cry- 


ſtallize, if any Salt would ſhoot a). 
(8.) To a Part of the filtred Solution we ad- 


ded 3 of Violets, Sc. to diſcover whe-. 


ther the Solution was acid, alkaline, or neutral ; 
and found it rather the latter 3) 
(9.) We waſhed the remaining terreſtrial 


Matter in ſeveral Waters, every time decanting 
the upper muddy Liquor, after a little ſtanding, 


in order to procure the pure Sand contained in the 


Mould; and found the Sand to be à large Pro- 


portion of the whole. 


8. This Experiment, or rather Combination 


of Experiments, ſhews us a Method of reſolying 


the matrix Earth of Vegetables into the conſti- 
tuent Parts thereof, without altering their natural 


Form and Properties. Whence ic ſhould ſeem that 
a true Judgment might be formed of Moulds, 
both in general and particular, ſo far'as this Infor- 


mation reaches, and a Rule be obtained for their 
artificial Mixture or Compoſition. Thus we find 
the Mould under Examination contains a. certain. 
50. rtion of fine Earth, capable of being ſuſ- 

ed in Water; much more of a groſſer hea- 


vier r Part that readily ſinks in Water; perhaps a 


little neutral Salt; and a large Proportion of 
Sand. Hence if this Mould had come from the 
Iſland Ceylon, for inſtance, having herd erved for 


the Growth of Cinamon, we might be directed 
by this Analyfis to make or mix up a Mould-that 
ſhould reſemble it, with a View to produce * 


a) The Succeſs was not carefully noted. 


b) See the Method of examining. Mineral Waters, in the 
following Ladare. | 
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in Fngland. But to male the Experiment ſucceſh-" 
ful, no leſs Regard muſt be hadi to the State and 
Ingredients of the Atmoſphere, than to the State 


and Ingredients of the Soil a). 


9. To render the preſent Experiment more in- 


ſtructive and uſeful, for diſeovering the Pfin- 


ciple of Vegetation, and the Nature of Earths 


ws Plants, it were proper to compate it with a 
ſimilar Analyſis of certain vegetable Subjects. 
Thus by bruiſing a tender Plant, elixating all 
its ſoluble Parts with warm Water, extiling. the 


ſuperſſuous Moiſture, and ſetting the Remainder 


e Pn we obtain the native ſaline part 


the Plant, in the form of a ſolid Salt, which 
appears either of the tartareous or nitrous kind, ; 


according to the Nature of the Plant ). 


ro. Tho' any alkaline Plant, as Creſſes, were 


watered in its Growth with a Solution of Nitre, 


which upon Diſtillation affords much acid Spirit, 


the Plant would till prove alkaline: and the The 


holds of every Plant and Salt hitherto tried c). 
Whence there appears to be in Plants a Power 
of changing any other Salt into their own. And 


hence we find, upon Experience, that Compoſts 


abounding in Sea- . Salt Nitre, or urinous Salts, 


all agree to promote Vegetation. 


11. But as there may be certain more fixed ; 


Parts naturally contained in Mould, than will 
diſſolve in boiling Water; and as theſe Parts. 
may poſlibly be looſened, digefted, and” rendered 


abt of aſcending into Vegetables, by. the 


a) See Lee: IH. 
5) See M. K 


Memoir. de I. Acad. An. 1699. 


c) I could wiſh the Experiment were tried with Sugar, 1 
Pot-Aſh, Ac. beth in Alkaline and acid Vegetables. But 


Care ſhould be taken not to uſe too much of the Salts, which 


in that Caſe — deſtroy the Nature of the Mould. 
long- 


> "NEED * 
To — 


long continued Action of the Sun and Atmo- | 
ſphere ; it may be proper to try a more powetfuf 
A f the ſame Subject. | | 


| Tim ann We” + 1 
/ The Analyſis of Garden Mould oy Fire, © - 


12, Having weighed two Pounds of the uwe b, Fire. '- 
kind of Virgin-Mould as was ufet in the prece- 
ding Experiment, we put it into an earthen 
Retort, and committed it to a, naked Fire, 
working by ſlow Degrees of Heat into a Glafs- 
Receiver ; and at laſt keeping the Retort ignited for 
ſome time. There came over — ) a Water; (2.) 
an Oil; and (3.) a volatile Spirit almoſt like 
Spirit of Harthorn, or as if the Subject had been 
animal * ; and (4.) there remained Peng a dry 
Caput mortuum, or apparently fixed and inert Earth, 
13. We elixated Part of the Caput martuum, 
and then dried it; by Triture we reduced ano- 
ther Part into one ſimilar, homogeneous Pow- 
der; with a deſign to put each Parcel into a ſe - 
2 Pot, and expoſe them to the open Air, 
Year, to try whether they would then prove 
fertile. | 
14. It appears by this Experiment, that our 
Garden-Mould was Fos a Vegetable or Animal 
Nature, in reſpect of the Salts or Juices it con- 
tained; and only Mineral, with regard to its fixed” 
Matter. In both which reſpects it greatly reſem- 
bles the natural Compoſition of Animals and 
Vegetables. And hence we ſee the phyſical 


Reaſon, why animal. and D Subſtances 


* If it be ſuppoſed, that the 'Campaſt,: which might have 
been uſed to this Mould, was, not ſufficieatly rotted ar chan- 
ged, fo as till to retain its own- vegetable or animal Na- 


ture ; let the Experiment be repeated with Earth, which has 
known to. bave lain ſeveral Vears fallow. 10 


are 
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are proper Compoſts for Land. If we were to 
enquire how Mould comes to be of this Nature, 


it might in good Meaſure appear from our for- 
mer Doctrine of the natural Contents of the At- 
moſphere; which being animal and vegetable, 
as well as mineral, continually fall upon the Sur- 
face of the Earth. And hence Gardeners find a 


manifeſt Difference between the Soil of London and 
that of open Country Places, on Account of the 


Quantity of Smoke daily precipitated out of the 
Air upon the Gardens of London. And the like 
is to be underſtood of other Cities and Countries 


reſpectively. | 


15. By comparing the preſent Proceſs with 
the ſame performed upon a vegetable, an ani- 
mal, and a mineral Subſtance ; it appears that 
one ſimple fixed Earth is the Baſis of all animal, 
vegetable, mineral, and earthy Matters ; or 
the true Samen, Support, and Skeleton of Fleſh, 
Bone, Wood, Metals, and Earths, Cc. being 
in itſelf of a fixed unalterable Nature. | 

16. We next proceed to Bolar Earibs, which 
ſeem diviſible into two Species, according as they 
are more or leſs tenacious ; in which view Loam 
and Clay may repreſent them all. And even 
theſe two ſeem only to differ in reſpect of the 


Fineneſs or Coarſeneſs of their component Parts, 


which renders them more or leſs tenacious, cling- 
ing, or adheſive. 


EXPERIMENT III. 


That Fineneſs of Parts in Earths may give Cobeſion, 
Strength, and Solidity. 


17. (1.) We mixed common Loam into a. 
Maſs with Water, and then dry'd it; to ſhew 
that, compared with Clay, it would eaſily break, 
crumble, and fall into Powder. But (2.) beating 


2 3 ſome 
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ſame Loam fine in a Mortar, and mixing it well 
with Water, it clung like Clay; and when dry'd, 
adhered much more tenaciouſly than before. 

18. This Experiment not only ſhews that p,,,,, 
Loam and Clay, or all the Bolar Earths, are hence im- 
nearly the ſame thing, when their component proveabh. 
Parts, or prey and ſandy Matters, are redu- 
ced to the ſame Degree of Fineneſs ; but alſo ſup- 
plies us with a Rule for the Improvement of Por- 
rery, and the Imitation of China Ware, This 
Rule is to grind, or beat, the Earths employed, to 
an extreme Degree of Fineneſs: and accordingly 
Porcellane has been imitated in Europe, by To- 
bacco Pipe Clay and other Earths exceedingly 
fine ground, mixed into a Paſte with Water, and 
properly dried or baked. | | 

19. The ſame Experiment may likewiſe in- Farther | 
form us how Rocks are often produced, of diffe- 2 the 
rent Degrees of Hardneſs, according to the diffe- — 
rent Fineneſs of the terreſtrial Particles depoſited 
upon any Eminence, or Declivity, as waſhed 
down by the Waters. | 

20. We recommend it to future Examination 
how far this mechanical Tenuity of Parts may 
reach, in cauſing Strength and Hardneſs in Bodies: 
and whether thoſe two Properties are not diffe- 
rent in Glaſs, Cryſtal, Diamonds, &c. on Ac- 
count of the different Fineneſs of their Parts. “. 

21. Under this Tribe,of Bolar Earths we rank Bolar 
all the hungry Gardgh-Earths al! the ſandy _ | 
Field-Earths, all the Clay or Marly Earths, an 
all the Mixtures thereof. | 
22. We next proceed to Saline Earths; by Saline 
which are meant all thoſe wherein any Quantity of Farbu. 
Poe Alkaline, or Neurral Salt is evidently con- 
tained. 


See Mr. Beyle on Gems. N . | 
98 5 N 23. If 


1 wa 
_ 
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23. If ſtrict Examination were made, perhaps 
no Earth would be found without ſome Noe 
tion of Salt; which has pretty generally been 
thought the Principle that holds all Earths to- 
ether. And there appears fome Reaſon for the 
Opinion, as we endeavoured to ſhew by the fol- 
lowing Experiment. | | 


Exp 141 MENT IV. | 


That @ Saline Matter may give Tenacity and Firnmeſs 
| to Earth. 


Onick- 24. (1.) We ſlaked Quick-lime with a ſuffi- 
line depri. cient Quantity of Water to bring it into a Kind 
mo of Paſte; (2.) Then ſuffered the ſuperfluous Moi- 
ſture to exhale gradually: Upon which, (3.) the 
Lime acquired a ſtony Hardneſs. (4.) We next 
poured a much larger Quantity of Water upon 
another Parcel of Quick-lime, than ſufficed to 
2 make it into a Paſte; then decanted the Water, 
which taſted manifeſtly ſaline. (5.) We after- 
wards elixated the remaining Matter with ſeveral 
Parcels of freſh Water, to get out all the Salt of 
the Lime; (6.) And now drying the Calx thus 
ived of its Salt, we found it would not hold 
firmly together, but remained quite crumbly or 
duſty. 

Ves of the = This Experiment ſhews us the Nature and 
Exzeri- Compoſition of Lime, which, mixed with Sand, 

ments makes the common Mortar uſed in Buildi 
We ſee it is the Alkaline Salt contained in the 
Lime, and either extricated or produced in cal- 
cining the Lime-ſtone, that occaſions the Mortar 
to concrete and harden, And where the Salt is 
in its full Proportion, the Lime is ſtrongeſt, and 
the Mortar hardeſt and moſt durable. This ſa- 
line Principle in Lime is allo that which gives it 
the. Advantage over Chalk, as a Compoſt for 
55 | a Grounds, 


27 


oy Barth. W 


Grounds exhauſted or drained of their natural 
Salt in Vegetation, For the Alkaline Salt of the 
Lime, by ſtrongly attracting the Moiſture of the 
Atmoſphere, and other Particles that float there- 


in, ſwells, dilates, crumbles, and opens the 


Earth with which it is mixed; whence the At- 
moſphere has the freer Action thereon, and in the 
mean Time the Alkaline Salt of the Lime becomes 
of a neutral, or nitrous fertilizing Nature. 


x 


26. Under the general Head of Saline Earths 7h Claſ 


may be reckoned all thoſe that are calcined or 
burnt in the Fire; as all the Kinds of Lime, Pot- 
aſh, Salt of Tartar, Soot, Sc. theſe being but 
Mixtures of Salt and Earth: and to ſay the 
Truth, all Salts appear upon a rigorous Exami- 


- nation to be no other than Earths of different Na- 


tures 3 which, when reduced to a certain Degree 
of Subtility or Fineneſs of Parts, fo as perma- 
nently to diſſolve in Water, are then emphati- 
cally denominated Salts. 1-621 


27. The following Experiment regards the Sul- $,/þ4u- 


of Saline 
Earths. 


phureous Earths, under which we reckon all thoſe row: 


that will flame in the Fire; as Coal, Bitumen, 
Sulphur, certain crude Ores, Marcaſites, Sc. 

28. By Marcalites we underſtand all thoſe Mi- 
neral, Earthy and Sulphureous Matters, that are 
otherwiſe called Pyr:tes, Fire Stones, Braſs-lumps, 
Mundicks, or the like. For tho? theſe may be 
diſtinguiſhed in reſpe& of leſſer Differences; yet 
in general they are all a Compoſition of Sulphur, 


un- inflammable Earth, and à ſmall Proportion 


of Metal. 


Fi” R 


Earth. 


Marcafites 
avbat. 


68 


LECTURE THE FOURTH, 


ST: 


EXPERIMENT V. 


The Analyſis of ſulphareous Earths by an Example 
| in Mundick. | 


Mundick © 


anahſed. 


fitted on a capacious 


29. We took half a Pound of Mundick re- 
duced to fine Powder, and put it into an earthen 
Retort, which, being placed in a naked Fire, we 
Glaſs-Receiver, and luteing 
the Juncture well with a Mixture of Loam and 
Horſe-dung, we gave Degrees of Fire up to the 
ſtrongeſt ; then lerting all cool and taking off, 
we found a ſmall Proportion of an acid Liquor, 
exactly like the Spirit of Sulphur, made by the 
Bell, at the Bottom of the Receiver, and a con- 
ſiderable Quantity of Flowers of Sulphur ſublim- 
ed to the Top. 


30. The Caput mortuum being taken out, and 
flux'd with half its Weight of clean Iron Filings, 


- afforded a little Lump of a Metallic Subſtance, 


Uſes of the 


Experi- 
ment. . 


Marcafites 


fring 


or Regulus. | | 

31. Hence we ſee that Marcaſites chiefly re- 
ſolve into Sulphur, and a more fixed earthy Part, 
which being treated as an Ore yields a Pro- 
portion of Metal. And hence perhaps all the 
Pyrites, Braſs-Lumps, Marcaſites and Mundicks 
are but cruder Kinds of - Ore, and if they could 
be brought to full Maturity, would prove real 
Ores. | | - 


32. Theſe Marcaſites, upon long lying in the 
open Air, attract the Moiſture thereof, thence 
w hor, in ſome Meaſure diſſolve, form an 
oreſcence on their Surface, and by Degrees 
turn into a Vitriol, of the ſame Kind with the 
Metal they contain Thus if that Metal were 
Iron, the Vitriol becomes green or martial; if 
Copper, blue or cupreous. And on this is 
8 : founded 


f | ve 
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founded the Artificial Method of making Vitriol, 


now practiſed in ſeveral Parts of England. 


33. And from the heating, fuming, and firing Fence 
of theſe Sulphureous Earths, by the Moiſture of 5, Barbi, 
the Air, we may perhaps learn the Origin of Hot 2% Ee, 
Baths, Mineral Waters, Damps and Fires in i Mines, 
Mines. For it is found, that a Pile of theſe Sul- &c. 


phureous Earths, being barely moiſtened, will 


at firſt ſmoke, and at length take Fire, and burn 


like glowing Coals 3). 


34. Our preſent Experiment likewiſe ſhews us How exa- 
a Way of examining theſe Marcaſites, and of ex- e 
tracting the Metal they may hold, after having firſt 7 
ſeparated their Sulphur. Many ſkilful Metalliſts 
have been impoſed upon by: the ſpecious Shew of 

theſe Marcaſites ; for they uſually have a great 
ſpecific Gravity, and ſome of them a greater than 

real Ores.: whence again they may poſſibly con- 

tain the Matter of Metals, tho? in a crude, im- 


perfect, or unfixed State. But to bring this Mat- 


ter to the Teſt, and totry the Validity thereof, re- 
quires more than a common Knowledge in Me- 


tallurgy 2). a | 
Our next Species of Earths is the Stony. 2 


ExPERIMENT VI. 


That Ignition may deſtroy the T enacity or Cobeſion of 
Stony Earths, fhewn in Alabaſter. e 


35. (1.) We reduced two Pounds of Alabaſter Alebafter 
to fine Powder; then put it into a flat Iron Pan, ce{in', 


a) See Dr. Power's Experiments, page 63. 

6) A ſmall Proportion of Silver has been obtained from cer- 
tain Kinds of Mundick, after the Mundick had been fluxed 
with !ron Filings, and brought to a Regulus. | 
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not glow, yet remain too hot to be | 
Powder was thus brought to flow or run like 
Quickſilver, and being gently ſtirred, to boil and 
bubble. We let it continue thus, with a ſoft 
Heat, till it would run off a Spatula held almoſt 
horizontal; then removing it from the Fire, it 
" 2h cold, and was pur into a Glaſs, kept cloſe 
ftopped and fet in a dry Place, under the Name 
of Gypſun, or calcin'd Alabaſter. | | 
(2.) A Parcel of the Gypſum thus prepared 
being brought into a pappy Conſiſtence with Wa- 
ter, the humid Maſs became ſo hard and rigid, 
in a Quarter of an Hour, as to ring, or afford a 
clear Sound, when ſtruck with the Finger, or any 
more ſolid Inſtrument. Salon 
(33.) But a Parcel of the ſame Powder bei 
kept in a State of Ignition for ſome time, befor 


it was taken out of the calcining Pan, and then 


mixed with Water, acquired only a looſe, friable 
Conſiſtence, or a much leſs Degree of Hardneſs 
and Tenacity than the other. The un-ignired 
Sort alfo, by being kept in the open Air, loſes 
of its coagulating Virtue ; and when once conſo- 


lidated with Water, becomes unfit for the like 


Uſes of the 
Experi- 


ment. 


Purpoſe again. 

36. Thus all the Stony Earths that do not vi- 
trify in the Fire, are by Ignition reduced to fine 
Powder. So may Flints themſelves, by being 
often ignited and quenched in Water. And thus 
white Marble or Cryſtal is reduced to a Powder, 
fit for the making of pure white Glaſs. 

37. This Experiment alſo ſhews us an earthy 
Matter,. apparently fluid over the Fire, that 
will harden in Water, and ſerves to direct a far- 
ther Enquiry after cheap Bodies, that will grow 
ſill harder under Water; which 3 of 

| | rvice 
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SFF 777 7 


#4 4:4 4 WM Manns: 14 
2 in Bridge- works, Water works, and the 
a). or op BY 


38. The preſent Uſe of the Preparation is ſuf- 


ficiently known, for taking off Faces, Impreſ- 
ſions and Figures, and the ſtopping of leaky 
Pipes, or Veſſels that tranſmit or contain Water. 
39. The ſixth Claſs is that of Metallic Earths : 
For there are ſome Reaſons to judge, that even 


Metals themſelves are but a Species of Earths 5), 


as they both burn into Aſhes, and melt into 
Glaſs; whilſt their metallic ductile Form ſeems 
ewing to nothing more than a certain Pro- 
portion of Sulphur or Oil contained in them; 
which being burnt out, leaves them terreſtrial 
Calces, or certain Metallic Earths, of a nature 
peculiar to each Metal c). 


40. And thus we may divide Earths into two Earth re- © 
general Tribes, viz. the Brittle or Friable, and the duced /o 


tauo gene- 
ral Kinds. 


hereafter, in our Lectures upon Mineralogy and 


Duttile or Mallæable. We have gone thro? the 
Friable Species; and ſhall proſecute the Ductile 


Ax Ilous and Canons, 


1. We learn from the foregoing Enquiries, that 
the Atmoſphere, with its Contents, is a chief In- 
ſtrument in promoting the. Fertilization of the 
Earth, whereby all Vegetables, and thence all 
Animals are fed, ſupported and maintained d); 
that this Mould may in ſome Meaſure be ſup- 


a) See Mr. Boyle's Philoſophical Works, Abridg. Vol I. 
Page 330, 331. ; | 
) See Baber's Phyſica ſubterranca paſlim. 


c) See Stab/'s Comment. on Becher*s Phyſica Sabterranca ; 


& alibi pas. „ 
4) See Lett. II. paſſm. See alſo the preſent Lac. Kap. I. II. 


F 4 g plied 


Matallic 
arths. 
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plied by the Air, at different times a), and afſter- 
wards by lying immediately under the Turf, re- 
ceive whatever Richneſs or fine Matter deſcends 
from above, in the Form of Dews, Rains, Snow, 
Hail, or other more ſubtile Conveyance; and that 
this invigorating Subſtance ſoaking thro the 
upper Turt, may be thereby defended from the 
Winds and beating Sun, as by a Skreen, from be- 
ing exhaled too ſoon again. And thus the At- 
moſphere exerciſes a Kind of renovating Power, 
ſo as to ſupply even exhauſted Earths with freſh 
Vigour, and fit them for the Production of new 
Crops 5). Whence we have a good Rule for re- 
novating and recruiting ſhrunk, withered, and ex- 
haufted Vegetables, by ; expoſing them to a kindly 
Atmoſphere, rather than by barely watering 
them; which might only ſerve to corrupt and 
ſpoil them the ſooner. 

2. Thar ſome capital Rules may be formed 
for the Improvement of Agriculture, Horticul- 
ture, and the raiſing and improving of Fruit and 
Foreſt Trees, by finding the Nature, Compo- 
fition, and Ingredients of the Soil wherein each 


Kind of Grain, Plant and Tree, is moſt de- 


lighted c.) 
3. That it is poſſible, by rational Experiments, 


to find the beſt Kinds of Steepings for Grain and 


Seed, and the beſt Kinds of Compoſts and Ma- 
nure for Land according to the Nature or pre- 


ſent Exigence of the Soil, or the Fruit intended 


to be produced; or any one particular Salt, Oil, 
or Property to be introduced, either, into the 
Ground or Seed c). 2 
. 
a) See Let. III. 
) See Led. III. and the preſent, under * I. & II. 
c) See Exp. 1 & II. | 


4+ That 
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4. That Water, as well as Fire, may be an 
ſku Chemical Analyſer in ſome Caſes 3). 


5. Thatall vegetable and animal Subſtances, 


Excrements, &c. e Few: and become 


Compoſt, and at length Mould; whence there 
is a continual Reciprocation between the animal 
and vegetable Kingdoms, which thus conti- 


nually paſs into one another, by the Mediation 


of the Atmoſphere, Heat, and other natural 
Agents þ). 

6. That Compoſts, before they can produce 
their Effect, muſt in ſome Degree approach the 


Nature of the Soil they are deſign'd to im- 
prove c). 


That by Earths are underſtood ſuch groſs 


Su ſtances as are of themſelves inſoluble in Water, 
and indeſtructible in the Fire, yet with fixed Al- 
kaly melt into Glaſs, or with any unctuous 
Matter 8 the Form of a Metal, according 
to their reſpective Natures 4); and conſequently, 
chat even Earths, tho apparently exhauſted imple 


Bodies, have yet their reſpective or peculiar Pro- 
perties and Effects e). 


8. That the moſt fixed Part of Earth has n ma- 
| ny Inſtrumental Efficacies, not only as floating 

in the Air, and as forming the Bed or Matrix of 
Vegetables; but alſo in conſtituting . the. ſolid 
Parts or Stamina of all vegetable, animal, and 


mineral Subſtances 5), and wh us all our 


Veſſels of Glaſs, Stone, Wood, Metal, our Fur- 
naces, Crucibles and Teſts, and being perhaps 


] See Exp I. 
b) See Led. III. & Exp. I. n. W 
c) See Exp. I. & II. 1 | 3 
See all the Experiments, | Y 
e) See above, 5. 5, 26, 38, 
N See Exp. I. II. Ge. | 5 


in 
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in itſelf the moſt fixed and unchangeable Body in 


Nature g. © | 

9. That a high Degree of Trituration, or re- 
ducing the Particles of certain Bolar Earths, © 
Clays, and ſtony Earths to an extreme Fineneſs, 
may contribute to the Improvement of the Art 
of Pottery. For which Purpoſe, Trituration, 
Sitting, Subſidence in Water, and Decantation, 
might be uſed to advantage 5). | 

10. That the making of Lime may be im- 
proved for the Purpoſes of Building, Manure, 
and Water-Works, by a due Choice of the Ma- 
terials, and a ſuitable Calcination c). | 

11. That ſome conſiderable Uſe and Improve. 
ment might, with ts ob Skill and Application, 
be made in the Buſineſs of Marcaſites and Mun- 
dicks ; Bodies uſually eſteemed as Refuſe, and 
intractable Stuff d). | 

12. That Marcaſites, by attrafting the Moi- 
{ure of the Air, may be the efficient Cauſe of ſub- 
terraneous Fires, hot Springs, Damps in Mines, 
Mineral Waters, Sc. d). | f 

15. That the Matter of Metals may poſſibly 
lie looſe, immature, or unconcocted in certain 
Mineral Matters, ſo as in the Fire to fly away 
with the Sulphur, or other Parts of the Mineral; 
unleſs detained, and brought to greater Perfec- 
tion either by Nature or Art 4). 

14. That Fire may have the ſame Effect as 
Air or Time, on certain ſtony Matters, and 
make them looſe, crumbly, and incoherent e), 


56 Renal. 'f 0 a 
See E . IV. 6 25. VI. 936. 
42 by $ 25. Exp. VI. $ 

8) Exp.V.&y 335. 
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LECTURE V. 
S o AI e 
A Natural and Chemical Examination 1 
— 
1 UR preſent Buſineſs is the Chemical The Sub- 
Examination of Waters; with a viewed. 
to manifeſt their Natures, their Uſes to 


the Earth, and all vegetable, animal, and mine» 
ral Subſtances ; but particularly to Man, ſo far 
as we can diſcover them. 

2* By the general Name of Water we under: Water de 
ſtand an extremely fluid, limpid, inſipid, and . 
inodorous Liquor. T his Definition is obvious, 
and taken from the direct Teſtimony of rhe 
' Senſes; but by enquirin philoſophically into the 
Nature of Water, we ſhall find it poſſeſſed ba 
many unexpected Properties. 


EXPERIMENT LI. 


That Water | is contained in many LATE and, to ap- 
| pearance, dry Bodies 


3. We took a Piece of the hardeſt and dryeſt Found in 
Bone we could procure, and diſtilling it in an 4% Bones. 
Earthen Retort with Degrees of Fire, obtained - 

a very large Proportion of Water, * with 
much Oil, and volatile Salt *, 


„ be i ee ein ; 
* 
4. This 
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4. This Experiment holds true even of the 
oldeſt Hartſhorn, the dryeſt and hardeſt Woods, 
Earths, and pulverized Stones. Whence it ap- 
pears, that Water may lie concealed in ſolid Bo- 
dies, and make a. conſtituent Part thereof; as we 
formerly ſhew'd of Air a). For we do not here 
mean that Water inſinuates itſelf into the ſuper- 
ficial Pores of Bodies, as Wood, Skins, Leather, 
Parchment, Strings, Sc. ſo as to ſwell them in 
moiſt Weather, and leave them ſhrunk in dry; 
but that it remains permanently intermixed as 
an eſſential Ingredient, or Part of ſolid Bo- 
dies, as in Stone, or Brick after baking, Ge. 


Of this we gave an eminent Inſtance in our laſt 


Lecture 5), where we ſhew'd that Gypſum, with 
Water, preſently concreted to a ſtony Hardneſs. 


$5. If any doubt ſhould ariſe, whether the Li- 
quor obtained from the Bone in our Experiment 
be truly aqueous, we might ſhew it to Satisfaction, 
by ſeparating the Oil, and turning all the volatile 
Salt contained therein to Sal-Ammoniac, b 


Means of a ſufficient Quantity of Spirit of Sea- 


Salt; then rectifying the Liquor by repeated Di- 
ſtillation, and bringing it over in Form of a pel- 
lucid, inſipid, and inodorous Fluid c 7. 


Ec „ 


4) Leg. III Exp.X. 

b) Em. VI. 

c) To purify this Liquor abſolutely, is a very laborious Taſk ; 
but as ſome of the firſt Drops come over limpid, and almoſt 
inſipid, before the Oil and Salt begin to riſe, this may af- 
* ſtrong Suſpicion that the ſucceeding Drops are alſo 
aqueous, jw A mix'd with Oil and volatile Salt. For tho' the 
Bone were ever ſo thoroughly dried by the Fire, and the 
Veſſels employ'd ever fo free from Moitture, a large Propor- 
tion of the aqueous Liquor would ſtill be obtained. Beſides, 
the foul and fetid Liquor has been ſo far cleared from the 
volatile Salt and Oil, as to appear limpid, and prove _ 

| 8 
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6. It is therefore certain, that all Vegetables, 
and even the moſt ſolid Parts of Animals, natu- 


rally contain a large Proportion of aqueous Fluid, 
or actual Water, in their Compoſition; and that 
it remains in them unaltered in its own Nature, 
ſo as, when ſet free, to reſume the Form of Wa- 
ter, after having been defained; or circulated 
therein for numbers of Years. Whence it ſhould 
ſeem, that Water paſſes thro all Natural Bodies, 
unchanged either by. Accretion, Growth, Appo- 
ſition, Fermentation, Putrefaction, Digeſtion, 
Diſtillation, c. being chemically recoverable 
again from Vegetables and Animals, Wines, 
Vinegars, and Spirits. br E506] 


EXPERIMENT II. 


That Water may be collefted from the dryeft Air, 
8 or in the hotteſt Climate. | 


FT 


* 


7. (I.) We put half a Pint of common Water In the dry- 
into a cylindrical Glaſs, wiped perfectly dry on 4 Air. 


the Outſide ; then added to the Water, two 
Ounces and three Quarters of pulverized and dry 
Sal-Ammoniac. We now ſtirr'd them briſkly to- 
gether ; whereupon the Water floating in the ex- 
ternal Air was, by the Coldneſs thus produced 
as the Salt diſſolved within, condenſed on the 
Outſide of the Glaſs, and trickled down in ſmall 


Veins into the ſhallow Baſon ſet underneath to 


receive it. | 


and inodorous. And as it approached nearer to common 
Water, after every Rectification, there is no doubt but, if a 
ſufficient Quantity were procured, it might by Degrees' be 
brought exaQiv to reſemble common Water. diſtilled and 
treated in the ſame Manner. But the eaſieſt Way is to im- 


pregnate common Water with the OiFand Salt of the Bone: 


ſo as to make it reſemble the Mixture that comes from the 
Bone into the Receiver upon Diſtillation. See more to this 
Purpoſe in Lect. VIII. Exp. I. $ 14. 


8. This 


LEOTUXIE TRE FI TH, 

1. This Experiment holds in all Climates and 
Places, of whatever Heights, where it has been 

tried. Whence, by the Law of Induction, we 


may make it univerſal, till any contradictory In- 


| ſtance appears. Thus therefore it may hold in 
the moſt parched Countries and hotteſt Seaſons, 
ſo as to afford an agreeable Method of cooling 
potable Liquors, and rendering them more refreſh- 
ing. For if the Glaſs containing the Salt and 
Water be ſet in any Liquor, the Liquor will be- 
come cooler as the Salt diſſolves. And if any 
conſiderable Improvement could be made in the 
Contrivance, it might ſerve in ſome Meaſure to 
ſupply the thirſty Traveller in parched Deſarts, 
and Sailors with freſh Water at Sea : nay, it has 
been a Practice among the latter to hang out 
Fleeces of Wool on the Sides of the Ship over 
Night, and to ſqueeze freſh Water out of them 

in the Morning. rs 
9. The ſame Experiment, being carried higher, 
| affords us a Method of procuring a Degree of 
freezing Cold, in the hotteſt Countries, at all 
Seaſons of the Year. For if a Quantity of dry 
and pulverized Sal- Ammoniac be ſeparately in- 
cluded in one well-cloſed Glaſs, and a proper 
Quantity of common Water in another, and if 
both theſe Glaſſes be put into the firſt Solution, 
whilſt the Salt is diſſolving, both the confined 
Salt and Water will ſoon acquire the ſame De- 
gree of Coldneſs as the firſt Solution; and bein 

then taken out, and mixed together, they will 
form a ſecond 'Solution much colder than the 
firſt. And thus by * the Experiment 
twice or thrice, with freſh Salt and Water, a 
Degree of freezing Cold may be ſoon obtained 


in the hotteſt Clithate. 
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» | Of Water. 
— ExyzrximegnT III. 
That an Earthy Subſtance is naturally contained in 
ö Vater. N 


10. (I.) We filled three ſoveral Glaſſes with pure 83 
Rain Water, a and bames- Water, contains 


and let them 
before they were exhibited: there was an earthy 
Sediment then depoſited in all three, but moſt in 
the Tbames- Water, the Sediment whereof was 
not only larger, but alſo more foul and muddy 
than in the Rain- Water; tho' here alſo it was 
dirty, perhaps becauſe not carefully collected: 
whereas in the Pump- Water, it was white, ſcaly, 
flaky, and ſhining, like fine Spangles of Talc. 
I. This Experiment alſo is univerſal, fo far 
as it has been tried with Care, and holds true of 
the Waters of all Species and all Countries; 
particularly in thoſe called Mineral Waters, from 
which an earthy Subſtance may uſually be preci- 
pitated by Art, in a conſiderable rtion: 
For Example, by the bare Addition of Salt of 
Tartar. : 
12. Certain Experiments carefully made, and 
repeated, ſhew that the terreſtrial Matter natu- 
rally contained in Water, has a principal Share 
in the Growth and Increaſe of Vegetables; all 
the Plants that thrive in Water, appearing to en- 
large their Bulk in Proportion to the earthy 
Matter furniſned by the Water. Whence pure 
Elementary Water ſeems but a Kind of Ve- 
hicle to convey this nutrimental or ſubſtantial 
Part, and depoſite it in the Veſſels through which 
the Water moves, in order to its general Exit at 
the Surface of Vegetables *.' Yet we are not here 


* See Dr. Woodward's Experiments to this Purpoſe, in the 
Pbilaſapbical Tranſactions. | | 


to 


nd cloſe covered for ſome Days Eartb. 


80 LECT UAE THE FIT. 
co exclude the Inſtrumental Efficacy of the two 
other Elements, Fire and Air. Now this appeae= 
Office and ing to be the general Office of Water, in the whole 
a ua Vegetable and Animal Kingdoms, viz. the Con- 
2 veyance or Diſtribution of the alimentary Matter 
to all their Parts, it may be proper to conſider 
its Phyſical: Properties, which wondertully fit it 
for this Office. | | 
13. The Figure of its component Parts ap- 
pears to be ſmooth and ſpherical, like thoſe of 
Quickſilver, whence it becomes extremely move- 
able and penetrating. Thus it readily enters the 
Pores of Wood, Leather, Skins, Chords, Muſical 
Strings, Sc. and thus it likewiſe becomes ca- 
pable of moving and agitating Particles of Mat- 
ter leſs active than itſelf, and ſo proves the more 
immediate Phyſical Agent of Fermentation, Pu- 
trefaction, Solution, Sc. And thus it alſo con- 
veys earthy and ſaline Matters thro' our Filtres of 
Paper, Stone, &c. and even raiſes ſome Propor- 
tion of them in Diſtillations. 5 
14. Its Particles likewiſe appear to be ex- 
tremely minute, and ſo to have a large Share of 
Surface. Hence Water is admirably fitted for a 
Solvent, or for readily entring the Pores of Salts, 
and coming into full Contact with all their Par- 
ticles. And thus it will paſs, where Air cannot, 
on Account of, its Moiſture, or lubricating 
Power, whereby it ſoftens mucilaginous Matters, 
and will therefore ſoak thro? the cloſe Pores of a 
Bladder. And being thus qualified, it ſeems ex- 
tremely well fitted to enter or ſlide thro” the fine 
Canals and Veſſels of Plants; ſo as to convey 
nutritious, ſaline, or earthy Farticles along with 
itſelf; and having depoſited them by the Way, 
and being now robbed of all that is uſeful to the 
Individuals, it at length perſpires into the open 


Atmoſphere, in order to be there recruited and 
c fitted 
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aver Of Water. 
fitted for freſh Service. And the ſame kind of 
Office it performs in Animal Bodies. 1 


81 


15: Hence we may learn the phyſical Reaſon 7547 Ri- 


viz. becauſe it contains more earthy Matter; 
and why ſuch Meadow and Paſture. Lands, as 
lie commodious to be overflowed * by muddy 
Rivers, yield greater Crops than ſuch as are 
watered by other Means. Hence the incredible 
Fertility of Egypt appears to proceed from the 
turbid Overflowing of the Nile, and the fame is 
to be underſtood, in ſome Degree, of other Rivers, 
as the Ganges, the Thames, &c a). | 


ExyErImMEent IV. 


That Water ſaturated with one Body will fill dif- 
ITY ſolve another. wt inet 


why River-water is more fertilizing than Rain, ves wy 
mofl ferti- 


lizing. 


/ h 
16. (1.) We took four Qunces of pure cold 7;, iel 
Rain - water, and diſſolved therein as much dry ing 
common Salt, reduced to Powder, as it would Power of 
take up. The Salt uſed being Part of a known M aer. 


Quantity, we weighed the Remainder, to find 


preciſely how much had been employ'd, and 


found it about an Ounce; which therefore gave 


the Meaſure of the Power that the Water had to 
diſſolve common Salt, with the Degree of Heat 
then preſent in the Atmoſphere. To this ſatu- 
rared Solution of Sea-Salt we added about two 


| Scruples of dry pulverized Nitre, and found 


that it diſſolved therein, tho* no more common 


; Salt could be taken up by the Water. 


17. This Experiment is only particular; for 


the diſſolving Power of Water is different on 


a) See Boylt's Abridgment. Vol; I. pag. 248. Ce. and 


Lowthory's Abridgment of the Philoſophical Tranſactions, 


different 


82 


the Nature of the Thing, and cannot be above 


LECTURE TRE FirTH. 
different Subjects a). Whence a Set of Experi- 


ments ſhould be made, to ſhew this Power on 
all the Salts, and other Subjects, whether mu- 
cilaginous, gummy, earthy or others, that are 
capable of diſſolving in Water. Such a Set of Þ 
Experiments might prove of conſiderable Uſe in 
Phyſical and chemical Enquiries, and help to 
rectify the Mind, which is extremely apt to 
ſorm A Rules from a few particular In- 
ſtances. Whence Water has often paſſed for a 
Kind of univerſal Solvent; tho' there are nume- 
rous Bodies which it will not diſſolve ). And 
from this erroneous Notion of a general diſſolv- 
ing Power in Water, the Enquiry into Mineral 
Waters has been in great Meaſure either ſtop- 
ped, or perverted c). 

18. The limited Power which Water has, of 
diſſolving common Salt, appears remarkably in 
the Ocean; which we ſos: by our Experiment, 
may naturally contain about one fourth Part of 
ſuch Salt; or, with an additional Heat, conſide- 
rably more; tho? its Charge is always limited by 


one certain Proportion. This, however, is 
found to differ in different Seas, or Bays; the 
Water of ſome being found to yield more Salt 
than others, according to the greater Heat or 
Exhalation of Vapor in thoſe Seas or Bays ;. or 
again, perhaps, according to the Opportunity 
which the Water has had of running 8 more 
— Bottom Sc. 

But when Water has diſſolved its full 
Proportion of common Salt, we ſee, by the 


As will appear wetted Le. VI. Exp. I. 
| 3 As Stones, Metals, Glaſs, Gems, Amber, Shells, Coral, 
Sponge, Cloth, c. See hereafter Lea. VI. . 15. 

c) See the Appendix to New Experiments 40 ObJervations 
upon Mineral ut ths lately publiſhed, _ 


- Expert: 


Experiment, that it may ſtill diſſolve ſome 


? Quantity of another Salt. And how far this 
. Power may extend, as to the Matters at the ſame 
> time diſſolvable in Water, has not been hitherto 
E-> ſufficiently aſcertained a). 55 
R 20. Nor is the Method, wherein different 
Salts range themſelves in the ſame Water, pre- 
. ciſely determined. That they do not intermix, 
n ſo as inextricably to entangle and conſound their 
a Particles among ane another, appears from 
* Cryſtallization. For if feveral ditterent Salts © 2 
1 be diſſolved together in the ſame Parcel of Wa- 
by ter, they may be made to ſhoot ſeparately out of 
1 it again, by repeated Evaporation and Cryſtal- 
=, lization, each in its. own natural Form and Fi- 
gure, or pure and unmixed with the reſt. Bur 
f the Power of Water as a Solvent will again come 
n to be conſidered in our next Ledture upon Men- 
4 ſtruums b), | 
ö . ; 
4 ExetriMenT V. 
4 The natural Ingredients or different component Parts 
8 of Water. 
" 21. (1.) We took a Pint of the pureſt Rain- 73. Cn 
Water, decanted from its natural Sediment, and tent of 
a put it into a bellied Glaſs, with a long Nlender Vater. 
4 Stem; then marked the Part of the Stem to 
4 which the Water roſe, and ſet it in the exhauſt- 
N ed Receiver, where we found it manifeſtly ex- 
1 panded, and diſcharged many Bubbles of Air. 
(2.) We put the ſame Water into a clean Glaſs 
” Rerort, and diſtilling with a gentle Heat into a 
Glaſs-Receiver,: there came over a pure light 
l, Water, or merely aqueous Liquor; leaving a 
14 a). See Dr. Grew and Mr. Boyle p m. 
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LECTURE THE FIT TB. 
ſmall Quantity of dry and whitiſh terreſtrial Mat- 


ter behind, 


22. This Experiment requires a farther, and 
much more exact Proſecution, We fee it re- 
ſolves Water into three diſtinct, and, to appea- 
Tance, different Parts; viz. (1) Air, (2.) ele- 
mentary Water, and (3.) Earth. The Truth of 
this Analyfis ſeems confirmed by other Experi- 
ments. For Water, by boiling, is alſo deprived 
of the Air it naturally contains. And ſo it like- 
wiſe is by ſtrong Freezing, the Ice becoming 
gradually leſs porous, and' more purged of its 
Air-Bubbles ; alſo Water upon thawing always 
teaves a Quantity of earthy Sediment behind. 
But neither this Experiment of Freezing and 
Thawing, nor the Re-diſtillation of Water, has 
been carried fo far as to ſhew, with Certainty, 
whether any, and what Proportion of the Water 
is thus actually convertible into Earth; or whe- 
ther a Quantity of earthy Matter, before diſſolv- 
ed or fanely diſperſed in the Water, is thus only 
aggregated, or collected together and left be- 
hind, in a dry, ſolid, or earthy Form, upon 
Evaporation. 
23. The Determination of this Point is of 
Conſequence to Phyſicks. The Circumſtances 
that tend to invalidate the Experiment by Di- 
ſtillation are, (1.) That the Water ſuffers a great 
Diminution of its Quantity in the Operation; 
ſome Part ſticking to the Sides of the Veſſels 
employed every Time, and ſometranſuding thro” 
the Luting: whence the Account is defrauded. 
And (2.) that in tranſvaſing the Liquor, it every 
Time licks up the Duſt naturally contained in the 
Atmoſphere, and at the ſame Time loſes Particles 
of Water, which are thus carried off by the Air ; 
whence, upon numerous Repetitiogs of the Ex- 
periment, a large Proportion of the Earth wy 
| Ts taine 
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Of Water. «© 


| rained may proceed from the Duſt of the At- 


— 


moſphere 4). FE | 

24. The Experiment by Congelation ſeems. 
attended with fewer Difficulties, and might per- - 
haps be brought to determine the Point with leſs 
Exception, by uſing a Circle of Freezings and 
Thawings, alternately repeated, with Care to ſe- 
parate the Earth each Time. 

25. What we here term Elementary Water, is 
the pure aqueous Part which comes over in Di- 
ſtillation, commonly called by the Name of 


diſtilled Water. This diſtilled Water is found 


to be lighter and purer than the natural ; pro- 


vided it acquire no Foulneſs, or heterogenous 


Parts in the Operation. And it is obſervable 
that, if the Operation be ſtopped in the Middle, 
a groſſer Water remains behind than what came 
over. Whence, for all curious chemical and 
ceconomical Uſes, the Water employed ſhould 


1 not boil too long; as particularly in the making 
of Tinctures, Tea, Coffee, &c. 


| Bir VI. 


The more commodious Methods of examining Water. 


85 


26. By Means of the Inſtrument called the Commes 
Hydroſtatical Balance, we took the ſpecific Gra - Vater 
vity of the Water propoſed, and directly judged mines. 


of its Goodneſs by its Lightneſs. 
27. This Experiment is a good Subſtitute for 
ſeveral other Ways of examining the Purity and 


Goodneſs of Waters, both common and mine- 
ral. For it appears by numerous Inſtances, that 
light Waters are, ceteris paribus, the beſt, pureſt 


and wholeſomeſt. 


4) See Mr. Bey“ Philoſophical Works, and Boeerhaave's 


Chemiſtry, | 


G 3 28, But 


* 
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28. But as the preſent Method requires the 
Uſe of a curious Inſtrument, and a conſiderable 
Degree ot Accuracy and Attention, other more 
expeditious, tho" not more exact, Trials have 
been invented; particularly by the Uſe of Vater- 
Poiſes ; which are Inſtruments of Ivory, Glaſs, 
Sc. made hollow-bellied, ſo as to float in Wa- 
ter, higher or lower, according as the ſpecific 
Gravity thereof is more or leſs: And the In- 
ſtruments being graduated or divided by Lines 
on the Stem, readily ſhew to the Eye the 
Difference betwixt the ſpecific Gravities of 
any two Waters propoſed ; tho* not with the ut- 
moſt Exactneſs. | £7 

29. The Foundation of both Experiments is 
this, that the Bodies diſſolved or licked up by 
Water, in its paſſing thro' the Caverns, or ſuper- 
ficial Parts of the Earth, are generally either fa- 
line or earthy; which being both more ponde- 
rous than pure Water, it follows, that the ligheſt 
Waters are leaſt impregnated with. them, and 
therefore fitteſt for the finer Uſes, where no ſuch 
groſs, ſaline, or earthy Matters are required; as 
they are not particularly in the healthy human 
Body, where the ordinary Office of common 
Water 1s to convey and diſtribute Nutriment to 
all the Parts, to dilute and waſh off the Over- 
proportion of animal Salts, as it evidently does in 
Sweat and Urine. 

30. By Means of the preſent Experiment we 
find, that the pureit Rain-Water is of nearly the 
ſame ſpecific Gray.ty with diſtilled Water; nei- 
ther of them, when obtained pure, precipitating 

any grols earthy Matter upon the Addition of 
Oil of Tartar per deliguium, as many Spring- 
Waters do. | 

31. Common-Waters are diſtinguiſhed into 
Hard and Soft, and accordingly are uſed for dif- 
ferent Operations. Thus ſoft Water is found 1 

or 


— 


rr 


»} © (> 03 Q 


— 8 


/ Vater. 

for extracting certain I inctures, freeing Metal- 
lic Calces from their Salts, Sc. And hard Was 
ter is beſt for the rempering of Steel, the mak- 
ing of artificial Wines, and Malt-Liquors in- 
tended for long keeping. 

32. Hard Waters are ſuch as contain a foreign; 
ſaline or terreſtrial Matter; and accordingly be- 
come ſofter by long ſtanding, or by a ſmall Ad; 
dition of Salt of Tartar ; both which tend to pre- 
cipirate the terreſtrial Subſtance out of them, 

ExPERIMENT VII. . 
The more commodious Methods of examining Mineral 
| Waters. 


33. (1.) To half a common Wine-Glaſs of nere! 
Pyrmont Water we added a Dram of the Syrup Waters 
of Violets, whereby a greeniſh Colour was pro- mne. 


duced. (2.) To a like Quantity of the ſame Wa- 
ter we added a few Grains of ſcraped Galls; and 
firſt, a purple, then a blackiſh Colour preſently 


enſued. (3.) We evaporated a Quantity of the 


ſame Water, and a ſmall Proportion of an ochry 
Subſtance was left behind. (4.) We ſet a Glaſs 
of the ſame Water, cold, in the Receiver of the 


Air-Pump, and found, upon, with-drawin 


the Air, that the Water ſparkled violently, 
and diſcharged a numerous Quantity of ſmall 
Bubbles at its Surface; like what happens in the 
Conflict of an acid and alkaline Liquor. 

34. This Experiment holds in all the Caſes of 
Chalybeate Waters only, and not of Mineral Wa- 


ters in general. By Mineral Waters, in general, 


are meant all thoſe wherein any Medicinal Vir- 
rues, beſides thoſe of common Water, are found. 
Theſe Mineral Waters are of various Kinds : 
we may conſider them under the general Titles 
of Chalybeate, Purgative, and Alterative.” * | 
G 4 35. The 
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LECTURE THE FiFTH, 
35. The more uſeful and commodious Addi- 
tions for examining theſe three Kinds of Mineral 
Waters, are, Galls, Syrup of Violets, and Oil of 
Tartar per deliquizm. | 
36. Galls diſcover in them any ſmall Propor- 
tion of Vitriol or diſſolved Iron; as having the 
Property of immediately ſtriking a purple, or 
black Colour, in all Waters, where any ſuch 


Subſtance is lodged. 


37. Syrup of Violets in the ſame Manner diſco: 
vers any ſmall Predominancy of an Acid or Al- 
kali therein; by changing the Water red, if 
an Acid, and green, if an Alkali preſides. 

38. Oil of Tartar diſcovers any ſmall Propor- 
tion of earthy Matter, leſs capable of diſſolving 
in Water than that Salt; by precipitating e 
earthy Matter, in Form of a "white Cloud, 
the Bottom of the containing Glaſs, where ir 
collects, and appears like a ſubtile white Powder. 

© Theſe Particaulars may be ſhewn, and 
proved ſatisfactorily, by adding to pure Water 
a little of a known Acid, Alkali, diſſolved Iron, 
and ſubtile Earth, or fine light Sediment of an 
earthy Water, and then applying the Syrup of 
Violets, Galls, and Oil of Tartar reſpectively. 


40. Suppoſe, therefore, any unex-erienced 
Water to be examined; firſt, drop into it a little 
Syrup of Violets, and if this does not alter i 
Colour, but keeps its full natural Blueneſs, the 
Water is neither Acid nor Alkaline. If Galls 
do not turn the Water black, it is not Irony, 
nor Vitriolic z and if Oil of Tartar does not preci- 

itate a white Powder, the Water holds no conſi- 
Fora Froportion of earthy Matter. 

. The preſent Set of Experiments i 1s capa- 
ble of great Enlargement, by Means of many 
other Additions, fitted to produce a Change of 
Colour, or a Precipitation 1 in Waters, according 

as 


—_ ; 
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they are impregnated with Matters of certain 
Kinds. - Thus a Solution of Silver, by cauſing a 
Thickneſs or light Precipitation, diſcovers a mi- 

-nute Proportion of Sea-Salt contain'd in Waters. 
And there is ſcarce a Salt, an Earth, or a Mine- 
ral, hitherto known, but the Induſtry of the 
Chemiſt has found Means of diſcovering, if it be 
contained in any common or Mineral Water; 
eſpecially, if to this we add the Uſe of Evapora- 
tion, or the Way of bringing the ſolid Contents of 
ſuch Waters to a dry Form. So that if this 
whole Affair were to be properly conducted, we 
apprehend it might in a ſhort Time terminate 
in a certain Diſcovery of the Contents of all the 
Mineral Waters of the Kingdom ; to the great 
Adyantage of ordinary Life, and a conſiderable 
Improvement 1n the Art of Medicine, and many . 
other mechanical Arts and Trades, depending 
upon the proper Choice and Uſe of Waters. 


EXPER1 MEN T VII. 
That Mineral Waters are imitable by Art. 


42. We took a Quart of the lighteſt and pu Pyrmont 
reſt Water we could procure, and added to it Vater 
about thirty Drops of a ſtrong Solution of Iron tt. 
made with Spirit of Salt, a Dram or more of 
Oleum Tartari per deliquium, and twenty, thirty, 
or forty Drops of Spirit of Vitriol ; but ſo as 
that the Alkali of the Oil of Tartar might pre- 
vail : we now ſhook all briſkly together, and pou- 
red out a Glaſs for taſting; upon which, it was 
found very remarkably to reſemble Pyrmont- 
Vater. | | 

43. This Experiment, tho' but particular, 
may afford us a general Rule for imitating any 

Mineral Water propoſed. The Rule is, by a 
| Proper Analyſis to find the Contents of ſuch a 
| Water, 


_ Purging 
| Waters 
imitated. 
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Water, and their Proportions, by Evapora- 
tion, the Addition of tinging Ingredients, Sc. as 
above mentioned a); then, by Means of ſyntheti- 
cal Chemiſtry 5), to compoſe a ſimilar Mixture, 
Thus, for Example, we learn, by a proper Ana- 
lyſis, that the Ingredients or different conſtituent 
Parts of Pyrmont-Water c), are a ſubtile aqueous 
Fluid, a volatile Iron, and a predominating 
Alkali; all joined together into one briſk, pun- 
gent, ſpirituous Water: And upon this Analyſis 
our preceding Imitation was founded, by means 
whereof, if the Proportions be juſtly hit, the arti- 
ficial Pyrmont- Water will greatly reſemble the na- 
tural, and produce ſimilar Effects in the Body; as 
has been found upon Experience d). 


44. The Imitation of this ſpirituous Kind of 
chalybeate Water is by much the moſt difficult; 
and may perhaps be rendered more perfect, if, in- 
ſtead of uſing the Solution of Iron in Spirit of 
Salt, the pureſt common Water be boiled in a 
cloſe Veſſel, with a ſmall Proportion of Okre, 
ſoft Iron Ore, or Pyrites; the reſt of the Pro- 
ceſs being conducted as above ſet down. 


45. The Imitation of the common purgative 
Mineral Waters is facile: Thus Epſom- Water is 
imitated by barely diſſolving three or four Drams 
of Epſom Salt in a Quart of pure Water, made 
ſomewhat briſk or quick with a few Drops of 
Spirit of Vitriol and Oil of Tartar per deliquium, 
fo as to let the Alkali prevail. And the ſame is 
to be underſtood of any other Water, the 
Contents of which are exactly known. 


2) See Exp. VII. $. 35, 36, 37, &c. | 
b) See hereafter the Lecture on Synthetical Chemiſtry. *' 
ce) See above Exp. VII. ; 1 
| 4) See New Experiments and, Obſervations upon Mineral 


46. And 


Waters. 


* 
7 
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"46. And 'by a little farther Experience and 7 be E xpe- 
Application, we apprehend that theſe” Imitg- 7/709 &#- 


tions might be brought to a great Degree of? 
perfection; fo as to render the Trouble and 
Charge of importing foreign Waters, or going to 
drink them abroad, in a Manner unneceſſary. 


But the Imitation of the alterative Waters, 
ſuch as thoſe of Bath, Buckſton, Holt, Sc. has 
hitherto ſcarce been attempted ; nor can be ra- 
tionally, for Want of their reſpective Juſt Ana- 
lyſes, upon which ſuch Lmitations ſhould always 
be grounded. 15 


Axlous and CAN Os. 


1. We have ſeen, (1,) that Water is natu- 
rally contained in ſome of the dryeſt and har- 
deſt Bodies, and in the dryeſt Air; (2.) that it- 
ſelf naturally contains Air, and an earthy Sub- 
ſtance; (g.) that it is the proper Menſtruum of 
Salts, diſſolving more of one and leſs of another 
(4.) that one good Sign of its Purity and 
Wholeſomeneſs is its Levity; (5.) that the In- 
gredients of a mineral Water may be diſcovered 
by chemical Experiments; and (6.) that mine- 


ral Waters are imitable by Art, guided by ſuch _ 
Diſcovery a). 


2. That Water 1s of infinite Uſe in all the 
Works both of Nature and Art, as without it 
there could be no Generation, Nutrition, or 
Accretion performed in all the animal, vegera» 
ble, mineral, marine and atmoſpherical Regions. 
The Blood could not low in the Veins, nor the S 
in the Veſſels of Vegerables, nor the. Particles of 
Minerals concrete and grow together, without 
Water. It is this that makes the largeſt Part of 


a) Sce the Lefure 52 | 


Our 
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our Blood, our Drink, and our Aliment. 
Without it there could be no Corruption, Fer- 
mentation, or Diſſolution carried on a); no 
Brewing, no Diſtilling, no Wines, no Vinegars, 
no Spirits 5). | 12 
3. That we meet with Water under an infi- 
nite Variety of Forms, and in an infinite Va- 
riety of Bodies; as of Air, Vapour, Clouds, 
Snow, Hail, Ice, Sap, Wines, Blood, Fleſh, 
Bone, Horn, Stones &c. through all which it 
ſeems to paſs unaltered, as an Agent or Inſtru- 
ment that ſuffers no Alteration by Re- action, 
but remains capable of reſuming the Form of 
Water again upon Occaſion c). In which reſpect 
it greatly reſembles that other Proteus Quickſil- 
ver, which we meet within the Form of Fumes, 
Clouds, Sublimate, Precipitate, &c. from which 
it may be reduced to running Mercury again d). 
4. That Water, in its common State, ap- 
pears to be a Combination of all the Elements 
together, as containing a Quantity of Fire, 
which keeps it fluid, a Quantity of Air, anda 
uantity of Earth e). Whence it can be no 
Wonder that Water alone, as it appears to the 
Senſes, ſhould ſuffice for Vegetation, in ſome 
Caſes where little Earth is wanted ; or for ſup- 
porting animal and minera] Life, where no great 
Degree of Nutriment is required. And hence it 
proves a Gluten or Cement to ſome Bodies, and 
a Solvent to others. Thus it conſolidates Brick, 
Plaiſter of Paris, Stone, Bone, Sc. but diſſolves 
Salts, and ſubtile Earths approaching to Salts, 
and becomes the inſtrumental Cauſe of their 


Action /). 


a) See Led. I. b) See the whole Work paſſim. 
6) See Exp. I. Cc. See alſo Led. III. 
) See Mr. Boyle paſſim. e) See Leg. I. II. HI. IV. 
F) See Led. I. the preceding Lecture paſſim; and again, the 
. Leeture upon Fermentation, c. 
5. That 


Rule 


of W * 


5. That Water conveys Nouriſhment, or 4 
more fixed and ſolid Matter, to the Parts of 
Vegetables, where that being depoſited the finer 
Fluid perſpires into the Atmoſphere 4); which 
gives us the phyſical Cauſe of the Dampneſsand 
Unwholeſomeneſs of woody Countries, which 


they remarkably find in America. For all large 


Vegetables act after the Manner of Pumps, 
continually drawing in large Quantities of Wa- 
ter at their Roots, and diſcharging it at their 
Leaves; which intimates a Method of collecting 
Water in dry Countries, and alſo of making 
Salt - Water freſh. TOLL 
6. That the Water in paſſing thro' Plants, 
after having depoſited its more terreſtrial Part, 
does not always go off pure, but impregnated 
with the finer Effluvia, or more ſubtile Particles 
of the Vegetable; 'thus making an Atmoſphere 


round every Plant, odoriferous or otherwiſe ac- 


_ to its Nature: which ſupplics us with a 
or procuring the odoriferous Waters of 
Vegetables by Diſtillation 5). 

7. That the Particles, which are not fine 
enough to go off thus along with the Water, 

are left behind upon the Surface of the Leaves 
and Flowers of Plants; being now thickened 
or ſtrained from their moiſter Parts, and remain- 
ing in the Form of Honey, Manna, Gums, Bal- 
ſams, &c. accarding to the Nature of the Vege- 
table c). And hence appears the phyſical Cauſe 
of Plants proving more odoriferous and ſweet, 


93 


when the Weather is both warm and moiſt; as 


immediately after a Summer's Shower. 
8. That the chemical Operator ſhould form 


to himſelf an Hygrometer d), for the Service of his 
| See Exp. III. &e. b) See Exp. III. $. 12. Oe. 
7 SS Eo. | ein 


As of Sponge, Salt of Tartar, Oil of Vitriol, Oat-beards, 
Fc. which attract the Moiſture of the Air, 1 
es | abo- 
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Laboratory, to determine the Proportion of 
Water at all Times contained in the Air; which 
continually mixes with his Preparations, diffe- 
rently augments their Weight, and promotes or 
hinders many of his Operations @); as we find 
particularly in making the Oleum Sulpburis per 
Campanam and Oleum Tartari per deliquinm, both 
of which ſuceted beſt in a moiſt Air. 

9. That pure Water makes the largeſt Part of 
mineral Waters, where it is impregnated as a 
Menſtruum with ſeveral Ingredients, which it 
diſſolves or takes up in its Paſſage thro* the 
Earth c. : 
10. Laſtly, The preceding Enquiry afford 
conſiderable Light for diſcovering practicable 
Ways of making Sea- Water freſh and potable c); 
and of preparing Waters by Art, fo as to ren- 
der them fitter for the common œconomical Uſes, 
and the Service of many particular Arts; as Me- 
dicine, Pharmacy, Chemiſtry, Brewing, Diſtil- 
ling, Sc. d) | 


2) See Exp. II. See alſo Lee. III. aH. 
3) See Exp. VII. VII. 
See F. 7, 12, 14, & Ax. 5, &c. 
4) See 5. 40. Cc. 


— K 


wr. ae wo * 
- _ 2 - 4 


*— — — 
——— — = 
- 1 _ * — — 
— 4 


— 
— MW. 


« 


ii 


58 $908 2234-7 


— — 


_ 


LECTURE VI 


CONTAINING | 
An Enquiry into the. Nature and Uſe of __ 
| Menſtruums, or Solvents. 


I. FE have now gone thro' the common 7atroduc- 
V Elements, Fire, Air, Earth, and 4. 

Water: we next proceed to Menſtruums, which 
make a large Branch of Natural Philoſophy, and 
a more peculiar and immediate Part of Chemiſtry, | 
2. By Menſtruums we underſtand all thoſe Bo- Menffru- 
dies, which, in a fluid, or ſubtilized State, are «ms what. 
capable of interpoſing their ſmall Parts betwixt 
the ſmall Parts of other Bodies, ſo as to divide 
them ſubtilely, and form a new uniform Com- 

nd of the two. TUO" 10! e en 
3. Hence ſolid Bodies, as well as Fluids, are Si and - 
capable of becoming Menſtruums, when their Fluid. 
Parts are ſubtilely divided, ſo as to receive others 
uniformly between them; whether this ſubtile 
Diviſion and joint Interpoſition of Parts be ef- 
fected by Fuſion, Triture, or the like. p 
4. Thus when two Metals, being fuſed toge - The Def. 
ther, mutually interpoſe their ſubtile Parts be- ni» Au- 
tween each other, and unite. into one uniform Vr. 
Maſs, they become Menſtruums to each other, 
And ſo when common Sulphur and common 
Mercury are barely rubbed together, till the 
Maſs becomes every Way uniform and fimilar, 
the Sulphur proves a Menſtruum to the Mercury, 
and the Mercury a Menſtruum to the — 

| a 
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and both uniting form that black uniform Powder 
called AÆAtbiops Mineralis. 


5. Whence it appears, that the Term Men- 
firaum is equally applicable to both the Bodies 
concerned; the one being as much x Meftſtruun 
as the other. So when Water diſſolves Sugar, it 
may as juſtly be ſaid that the Sugar diſſolves the 
Water; tho* Cuſtom, and the common Forms 
of Speech, which have little Regard to juſt and 
philoſophical Notions, do not authorize the 
Expreflion. | | 


6. And kence it may appear that the common | 


2 Elements, which we have conſidered in the fore- 
ure. ; 


The Pur- © 


going Lectures, are in a proper Senſe the Men- 
ſftruums of Nature, which ſhe employs for pro- 
ducing her ordinary Effects. For Fire mixes uni- 
formly among Bodies, and divides their Parts; 
ſo does Air, Water, and elementary Earth, as 
we have all along ſhewn. We ſuppoſe it will 
not therefore appear foreign, but directly con- 
ducive to our Purpoſe, to have beſtowed a Lec- 
ture upon each of theſe Elements, by way of 
Foundation for our Courſe; as theſe are not 
only the principal Agents of Nature, but are alſo 
concerned in every chemical Operation. 

7. The preſent Buſineſs will be to ſhew, (1. ) 


| pereof the the different diſſolving Powers of Water, on dif 


ments. 


ferent Bodies. (2.) The ſame of Alcohol. (3.) 
The ſame of Oil. (4.) The ſame of unlikely 
Subſtances. (5.) The ſame of Quickſilver. (6.) 
The ſame of the common Menſtruums, Aqua 
Fortis and Aqua Regia. And (7.) the ſame of 
the Digeſtor : thus proceeding gradually from 
the weakeſt up to the ſtrongeſt diſſolving Powers 
hitherto known in Chemiſtry. & 45 


#xyzar- 


/ Menfiruums. 


eee eee . I. 


; That Water, as a Menſtruum, diſſolves more .of 
one Body, and leſs of anoiber. 5 


8. We took three ſimilar and equal Glaſſes, The 4. 


each containing two Ounces of the ſame Kind ren? 
Powers of 


de as 


of Water, cold; into the firſt - we put a certain 


weighed Quantity of Zp/om-Salt, viz. two Ounces, , 
the greateſt Part whereof was ſoon diſſolved; into Groum. 


the ſecond we put a certain -weighed Quantity 
of dry and pulverized. common Salt, vz. five 
Drachms, which likewiſe ſoon. diſſolved almoſt 
entirely; into the third we put a certain weighed 
Quantity, viz. eight Grains, of finely pulverized 


Cream of 7 artar, whereof ſcarce. any Part appea- 


red to diſſolve in the cold. We ſet all the Glaſſes 
in Balneo Marie, till the Water of the Balneum 
boiled, and then obſerved that more of each Salt- 
was taken up reſpectively. 


9. It might be proper, for. the further Im- ze Expe- 
provement of Chemiſtry and Natural Philoſophy, iert er- 
to form a Table of the Time and Quantity * tended. 
wherein all the known Salts are diffolyable in 


Water. Epſom Salt, we fee, preſently diſſolves 
in about an equal Quantity of Water; common 


Salt diſſolves in about four times; Nitre i in a- 


bout five or ſix times; and Salt of Tartar in a- 
bout twice its own Quantity of Water: but Cream 


of Tartar requires twenty times its own Quantity 


Wpoiling Water to diſſolve it. 


Ho. Such a Table, regularly formed, might 


eaſe the Trouble of refining Salts, by ſhewing 
at once, without future Trial or Loſs of Time, 
how much Water each Salt required to diſſolve 
it, for Clarification, Filttgtion, or Cryſtallization. 

11, It would likewiſe Mpply us with a ready 
and commodious Way of 1 arating any Mixture 


— 


* 
2 


Accounted 


for. 
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of Salts, by ſhewing which would firſt ſhoot out 
of the Mixture upon Cryſtallization. For the 
Rule is, that the Salt which requires ihe largeſt 
Proportion of Water to diſſolve it will ſhoot the 


firſt, And thus Nitre, requiring a larger Pro- 


ion of Water to diſſolve it than common 
It does, the former is, in the ordinary way of 
refining, totally ſeparated from the latter by Cry- 
ſtallization. And unleſs this were to happen, the 
Aqua- Fortis prepared from Nitre would prove 
a kind of Aqua-Regia, and, inſtead of diſſolving 
Silver, would diſſolve Gold; For Agua Regia is 
made from a Mixture of Nitre and Sea-Salt, or 
Sal- Ammoniac, which contains the Spirit of Sea- 
Salt ®, | | 
12. The ſame Table might alſo direct us to 
a ready and commodious Method of ſeparating 


two Salts, without waiting for Cryſtallization. 


Thus ſuppoſe Tartar of Vitriol mixed with Epſom 
Salt, if Water be poured upon the Mixture, it 


will preſently diſſolve the Epſom Salt, leaving the 
Tartar of Vitriol untouched, fo that it may be decanted 
clear from it ; becauſe Epſom Salt eaſily and plen- 


tifully diſſolves in cold Water, whereas Tartar 
of Vitriol diſſolves ſlowly and ſparingly in it. And 
the ſame is to be underſtood of other Mixtures 
of Salts. | 

13. If the phyſical Reaſon be demanded, why 
one Salt diſſolves more readily. in Water than ano- 
ther, we recommend it to farther Examination 
whether all Salts do not diſſolve in Water with 
13 or leſs Facility, and in greater or leſs 

roportion, according as they contain more or 
leſs of a groſs, unctuous Subſtance, unſuitable 
to the Nature, or to the Fineneſs and Lubricity of 
Parts required in Water. The comparing of 


_ ® See hereafter Exp. VI. 
1 Epſom 
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Epſom Salt, Salt of ' Tartar, common Salt, Sc. 
with Nitre, Alum, crude Fartar, &c. ſeem to 
make this more than a Conjecture. 


- 


14. Vitriols alſo, being a Species of Salts, thence 


become ſoluble! in Water. But pure Water has 


not the Power of diſſolving Metals, unleſs they 
are firſt reduced to a Saline or Vitriollc Form: 
Nor does Water act as a Menſiruum upon Oils, 
Roſins, Amber, Sulphur, &c. Whence its Power, 
as a direct Solvent, is limited“. For Salts it 
ſeems the appropriated Menſtruum; but, with 
the Aſſiſtance of other things, it may diſſolve a 
at Number of other Bodies: Thus, by the In- 
terpoſition of Wax, it will diffolve Oil by fimple 
Triture ; by means of the Tolk of an Egg it will 
diſſolve Turpentine ; and by means of acid Spirits 
it will diſſolve Chalk, Earths, and Metals. 
15. In our preſent Experiment we find che diſ- 
ſolving Power of Water increaſe with Heat; and 
this holds till the Water boils : after which, as 
the Heat remains the fame, ſo does the diſſolvin 
Power, and as this Heat decreaſes, ſo does thar 
Power, letting Part of the Salt fall down again. 
Whence it ſhould ſeem as if Heat was the original 
Cauſe of the diſſolving Power. | Wer 
16. But on the other Hand, there are Experi- 
ments wherein the Power of Water, as a Men- 
ftruum, decreaſes, as the Degree of Hear increaſes ; 
as in boiling the White of an Egg; where the 
Water, as it grows hot, coagulates the Subject 
which it would diſſolve when cold. We alſo ob- 
ſerve the ſame of Blood, a firm Mixture of 
Flower and Water, &c. The Inſtances of this 
Kind ſhould therefore be collected, and go along 
with the former, to prevent the Mind from runn- 


* Sce Lect, V. f. 17, 18, &c. 
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ing into Error, by concluding haſtily from too 


few Experiments, which has greatly prejudiced 
Chemiſtry ana Natural Philoſophy. 


BAF Tn i 
We diſſolving Power of Alcohol. 


17. We took an Ounce of Alcobol, and by de- 
grees added to it an Ounce of ſolid Camphire 


— 4 Spirit of all which it nearly diſſolved, in a very ſhort Time, 


Alcohol 


Its Uſes. 


without any Ebullition, or apparent Alteration 


of Fluidity or Tranſparency. We afterwards | 


poured in a large Proportion of fair Water, which 
weakening the Solution, and uniting with the 
Alcohol, cauſed it to let go the Camphire; ſo that 
now it all roſe, white, ſolid, and perfect, to the 
Top of the Mixture. 

18. Alcobol, or highly reAified Spirit of Wine, 
is a Liquor obtained from vegetable Subjects, by 
Fermentation, Diſtillation, and Rectification a). 
It appears related to Oil, becauſe totally inflam- 
mable; and when carefully examined, to be the 
eſſential Oil of the Vegetable, intimately broke, 
and ground in among the Particles of Water ; 
Jo as to form one uniform Liquor, not eaſily ſe- 
parable again into different Parts 5). 

19. We learn, by the preſent Experiment, 
that it has the Power of diſſolving about its own 
Weight of Camphire; which when duly exami- 
ned, appears to be a particular Kind of volatile, 
or eſſential Oil, coagulated into a white and ſolid 
Subſtance S): And, as ſuch an Oil, it is here plen- 
tifully diſſolved in Alcobol. 

20. This Alcohol is a. capital Menſtruum in 
Chemiſtry, and fitted to diſſolve Roſins, as well 


a) See the Lecture upon Diſtillation hereafter, | ANY 
b) See hereafter Lea, XVI. Exp. III. 
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as Oils; tho' it does not thus mix inextricably: 


with either, but leaves them ſeparable again by 


the bare Addition of Water, which it diſſolves 
more readily than either Oil or Roſin, and 
therefore lets them go to join with this, accord- 


ing to the Law of Precipitation. For whenever 


one Body has di ſſolved another, if a third be ad- 
ded to the Solution, which third has à greater Re- 
lation to either of the former, than they have to each 
other, their Union is ſeparated, and the third Body 
diſſolved inſtead of the firſt or ſecond ; one of which 
is now at Liberty to riſe, or fall to the Bottom, ac 
cording to its ſpecific Gravity : as we ſaw remark- 
ably in the preſent Experiment, where the Cam- 
phire, diſſolved in the Spirit of Wine, was ſoon 
made to float upon the Surface, by the Addition 
of Water, which has a greater Appetite of. Union, 
or Relation, to Spirit of Wine, than that Spirit 
has to Camphire. And the phyſical Reaſon hereof 
may appear from what was juſt now ſaid of the 
Compoſition of this Spirit, or its being an inti- 
mate Mixture of Water and volatile Oil “. 

21. Hence Alcobol is an intermediate Sub- 
ſtance betwixt Oil and Water, and related to 
both, tho' participating more of Water than of 
Oil: And according to theſe Relations, its Ac- 


tion as a Menſtruum may, we conceive, be pro- 


perly explained. 

22. By means of chi Men trum the Tinctures 
of Myrrb, Gum Lac, Guaiacum, moſt of the 
Varniſhes, and many medicinal Tinctures, Eli- 
xirs, and Solutions are prepared; tho' for theſe 
Purpoſes it uſually requires to be acuated with 
Salt of Tartar, But our preſent Buſineſs is to con- 
ſider the Power of ſimple Menſtruums, rather than 
of ſuch as are mixed; for that were an infinite 
Field, and would lead us too far for the preſent, 


See F. 18. 
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Tho' the Diſcovery of powerful, yet innocent 


Menſtruums, by means of Compoſition, ſhould be 
earneſtly recommended to the Diligence of every 
Chemiſt, as that on which the Improvement of 
numerous Arts depends. 


| REC d e n wir III. 
That Oil will intimately diſſolve Lead. 


Oild/- 23. We put two Ounces of crude Lead into an 
Iron Ladle, and added thereto twelve Ounces of 
0" Oil-Olive ; then ſetting them over a clear Fire, the 
Lead evidently mel:ed before the Oil began to 
boil, and at length the Lead diſappeared, or 
united and became one with the Oil. By 5 
ping the Operation at any time, we could eaſily 
arn how much of the Lead was diſſolved in 
the Oil, both by the increaſed Conſiſtence of the 
| Oil, and the Diminution of the Liu 
The Exje- 24. The fame Experiment may hold alſo of 
inen ex. Tin, and of Tin and Lead mixed. How far 
—_— applicable to the other Metals has not been 
| hitherto ſatisfactorily tried. Some have ſuppoſed 
that Oil will diſſolve Copper and Iron: But it 
ſhould be carefully examined whether the effect 
be not owing to an Acid concealed in the Oil 
for it is the known Property of Acids to diſſolve 
theſe Metals. This has peen obſerved, that if 
Oil be well boiled, to get out its aqueous Parts, 
it is the better fitted to preſerve Utenſils of Iron, 
Braſs, or Copper, from Ruſt. Whence Marrow 
is reckoned” better for this Purpoſe, than other 
Fats or Oils more ſubject to harbour aqueous 
Moiſture: And if a little Ceruſe, or Black Lead, 
be added in the boiling, the Oil becomes ſtill 
more proper for this Purpoſe, Now it is the Pro- 
perty of Ceruſe, and black Lead, to drink u 1 
Acids; ; and therefore it © guy be hence' * 
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dat ſome acid Pajtn naturally contained in Oils, | 
4 are the Cauſe of their Ruſting or Diſſolving the 
_ Braſs, or Copper, on which ſuch Oils are 

id 

25. The Preparation, or Subſtance, obtained In Uſes, 
in the preſent Experiment, being taken from the 
Fire at different times of the Operation, makes 
either a Balſam, a Cement, or a Plaiſter; and ſo is 
fit for various Uſes, As a Balſam, and a Plaiſter, 
it is ſerviceable in Chirurgery. As a Cement, 
it is excellent in Water-Pipes; and being laid 
upon hot Brick-work, or the like, fics it for 
holding Water. It alſo ſerves to hold crack'd 
Glaſſes together, ſo that they ſhall be as firm in 
the Crack, as in the Sound Parts. 

26. But a more phyſical Uſe of the 
ment is, to ſhew the great Affinity which the ſoft 
and fluid Body of Oils, as a Menſtruum, has with 
the ſolid Bodies 'of Metals, and how they may 
mutually, not only diſſolve, but diſguiſe and con- 
ceal each other; pA that Metals ſhall be contained 
— Bodies where the Eye would never ſuſpect 

LT 

27. The preſent Experiment alſo affords ſome 
Light in the Doctrine of Solders, or, the Mix- 
tures of metalline Matters, that will run with a 
leſs Degree of Heat than the Metal propoſed to 
be ſolder'd, and tenaciouſly lay hold thereof. 
For Oil, or Greaſe, is an uſeful Thing to facili- 
tate the running of theſe Solders; as we fee in 
the Soldering of Lead and Tin, where the Plum» 
ber uſes his Tallow, as the Tinman does his 
Rofin ; by means whereof the Solder and the Me- 
tal are the better foften'd, and in ſome Meaſure | 
diſſol ved and incorporated together. The Rela- 

28. We defire that this great Affinity be- #on be. g 
twirt Oils and Metals may be remember'd ; as % G 8 
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being of extenſive Conſequence in the Buſineſs of. 
Metals, and more particularly in the ſublimer 
Metallurgy ; where certain Expreſſions, concerning 
the Sulphur of Metals may be underſtood to ad- 
vantage, by taking them to mean an actually in- 
flammable Subſtance, or Oil. 


ExPERIMENT. IV. 


That innocent and unlikely Subjefs may afford po- 
erful Menſtruums, foewn in Bread. 


' 29. We took two Pounds of common brown - 


 diffliled. Bread, cut it into ſmall Pieces, and put it into a 


hes of the 


Experi- 


Meni. 


Glaſs Retort. We placed the Retort in a Sand- 
Heat, and luting on a Receiver, diſtilled with 
a moderate Fire, ſo long as any aqueous Liquor 
came over: at length ſuffering all to cool, we 
took off the Receiver, and by the Filtre ſeparated 
the Liquor obtained, to clear it of its Oil. This 
Liquor we rectified from its Phlegm in Balneo 
Mariæ, and afterwards diſtilled it over again 
in a Sand-Heat, ſo as to obtain a moderately 
ſtrong, acid, limpid Liquor, under the name of 
the rectified Spirit of Bread. | 

30: In this manner we obtain from common 
Bread a large Proportion of an aqueous Liquor, 
mixed with acid Parts, ſo as to be capable of ex- 
tracting the red Colour out of Coral, or even 
Garnets. But to procure this Liquor in its greateſt 
Strength and Perfection, we ſhould make Uſe of 
Rye. Bread, or ſome of the coarſer ſorts, 

31. The Experiment being duly proſecuted, 
affords us the Analyſis of Bread; a Subſtance 
capable of recruiting and forming all the ſolid 
Parts of our Bodies. And no wonder, ſince it 
contains 'nearly the ſame Principles as animal 
Matters. For Blood, Fleſh, or Bone, upon their 
Analyſis, reſolve into Water, Oil, volatile Salt, 
and 
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mad Earth; the Whole, by Decoction, making 
| a Kind of mucilaginous, or gelatinous Subſtance 
with Water: And in the ſame manner Bread boils 
with Water into a gelatinous or mucilaginous Sub- 
| Nance, and when diſtilled, reſolves into Water, 
an acid Spirit, Oil, and Earth. The principal 
Difference between them is, that Bread affords a 
volatile Acid by Diſtillation, whereas Fleſh, or 
Blood, affords a volatile A/kali. Whence it ſhould 
ſeem, that there is in the Body a certain Power of 
Changing the Matter of an Acid into that of an 
WW» et nd 1 | | 
32. To gain a clearer Information from the Extended. 
preſent Experiment, we could wiſh it were repeated 
with ſuch Bread as contains no Sea-Salt, which 
is a common Ingredient in the uſual Kinds of 
Bread. For Sca-Salt affords a conſiderable Pro- 
portion of acid Spirit upon Diſtillation, and this 
Spirit may have a great Share in diffolving the 
Bodies ſuppoſed to- be diffolved by the Spirit of 
the Bread, But however that Matter may prove, 
the Experiment ſhews a powerful Menſtruum is 
obtainable from an innocent and unlikely Sub- 
ject. And the ſame has been found to hold of 
many other Preparations; as Wine-Vinegar, 
tartarized Tartar, Cc. Whence the like Experi- 
ments ſhould be tried upon other common Sub- 
jects, ſuch as the Yolks and Whites of Eggs; 
Rennet, Curd, Whey, Milk, Butter-Milk, Cheeſe, 
Urine, Sc. in order to diſcover whether ſervice- 
able Menſtruums might not be thus procured. 


EXPERIMENT V. 
That Quickſilver diſſolves Metals, 


33. We melted two Ounces of clean Lead in Ana-. 
an Iron Ladle, and in another Ladle we heated mation of 

* See more to this purpoſe in Le, VII. : * 
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the ſame Quantity of Quickſilver till it juſt 


began to fume z then we poured the Quickſilver 
to the Lead, and ſtirred them both together with 
an Iron Rod : upon letting them cool, they made 
a white, hardiſh, homogeneous Maſs a part of 
which, being ground with more freſh Quick - 
ſilver, readily and intimately mixed therewith. 
34. This Experiment ſucceeds with all the 


riment ex Metals, except Iron; which therefore appears 


tended, 
with its 
Uſes. 


of a leſs mercurial Nature than the reſt. The 
itſelf is called Amalgamation, that is, 

the intimate Mixing of a Metal with Quickſilver, 
and is the Foundation of Gilding and Silvering. 
For an Amalgam of Gold being rubbed upon a 
well poliſhed Plate of pure Silver, and the Plate 
afterwards expoſed to ſuch a Degree of Heat as 
will evaporate the Quickſilver of the Amalgam, 
the Plate is left gilt. The Caſe is the ſame 
_ when Copper is to be filyer'd. And thus Gold, 
or Silver, is uniformly diffuſed through the Body 
of the Quickſilver; whence a ſingle Grain of 
Gold, Silver, Lead, or Copper, may be divided 
to an almoſt inconceivable Degree; or ſpread 
uniformly through a Maſs of a thouſand Pounds 
Weight of Quickſilver, every the ſmalleſt Par- 
ticle of which ſhall contain a Quantity of Gold 

rtionable to the Whole. And hence it 
appears that Quickſilver is a true Menſtruum to 
all the Metals, except Iron; diſſolving them * 
perfectly as Water diſſolves Salt. 

35. The preſent Experiment alſo ſhews us 
how Quickſilver may be adulterated with a Pro- 
portion of Lead : bur the Fraud is eaſily diſco- 
vered, by putting a little Quantity of ſuch de- 
baſed Quickſilver into an Iron Ladle, and exha- 
ling away all the Mercury wakh will thus drag 
the Lead l. 


AC 2 


gt. We may likewiſe hence underſtand. the 
fraudulent Tricks of fome pretended Alchemiſts, 


who feigning an Occafion for the Uſe of Mer- 
cury in their Proceſſes, do beforehand ſecretly. 


diſſolve, or procure to be. diffolved therein, a 
certain Proportion of Gold or Silver; which not 


flying off along with the Quickſilver in the Fire, 


the credulous By- ſtanders are made to believe, 
that the baſer Metals employed are enriched 
with the nobler in the Operation. The Initan- 


ces of ſuch Frauds are many, and have brought 
a great Stain upon the Art of Alchemy. But 
they are eaſily detected, by expoſing a Part of 


. the Operator's. Mercury to the Fire; for the 


Quickſilver going off in fume will leave the 
Silver and Gold behind. | | 


EXPE RIMENT VI. 

That Aqua-Fortis, or Spirit of Nitre, is the Men- 
ſtruum for Silver; and Aqua-Regia the Men- 
ſtruum for Gold. 4 
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37. We took two Drachms of the fineſt Silver Gali _ 
reduced to Filings, and poured upon it twice its S. luer dif- 


taining Gla 
till the Solution was perfectly made. 


38. We took ten Grains of Leaf-Gold, and 


poured upon it two Drachms of Aqua-Regia ; 
then ſer the Glaſs in a Sand Heat to warm tho- 
roughly. After the Gold was diſſolved we ad- 
ded a Grain or two more, till the Meuſtruum 
was fully ſaturated, and then decanted the clear 


yellow Solution. We afterwards put a few Grains 


ot Silver into Aqua-Regia, and'a few Grains of 
Gold into Agua- Fortis; and kept the containing 
Glaſs warm, in the ſame manner as before, but 
found no Solution enſue in either caſe. 
jab, 39. Thus 


Weight of wee, Aqua- Fortis ; then tet the con- Velved. 
$ in a gentle Hear, under a Chimney, 
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39. Thus we ſee that Gold and Silver are per- 
fectly diſſolved in their reſpective Menſtruums, 
neither of which will touch the other Metal. For 
if any Gold be contained in the Silver, it will 
fall to the Bottom of the Solution in the form 
of a black Powder; and if any Silver be con- 
tained in tlie Gold, it does ſo likewiſe. 
Proof-A- 40. The Agua- Fortis, for the Solution of Sil- 
qua- Fortis ver ſhould be made Proof; that is, it ſhould be 
capable of diſſolving half a Grain, or a Grain of 
Silver immediately, without growing in the leaſt 
turbid; as it would do if it contained any Sea-Salt: 
in which Caſe it would be a Kind of Agua- Regia. 
How 41. Aqua Fortis is made by diſtilling purified . 
made, Nitre with calcined Vitriol, or rectified Oil of 
Vitriol, in a ſtrong Heat, whereby an extremely 
corroſive acid Liquor is driven over in blood-red 
Fumes. | . 

42. Aua. Regia is made by diſſolving a fourth 
part of Sea-Salt in the Agua- Fortis above men- 
tion'd. 

43. If the Silver employed in the Solution were 
S-/ution of Abſolutely pure, the Liquor will be pellucid : 
Silver. but if any Alloy, or Copper, remain mixed with 

it, the Solution will have a bluiſh-or greeniſh 

Caſt. If a Solution of perfectly pure Silver be di- 

luted with fair Water, it will {till remain pellu- 

cid, without letting any thing precipitate. But 

i any ſaline Matter be contained in the Water, 

the whole will now turn thick or milky. The 

Solution of pure Silver, when properly weaken'd 

with Water, may be commodiouſly uſed for 

ſtaining the Skin, or other animal Subſtances, 
black. And if white, grey, or red Hair be 
moiſtened with it, the Hair will ſoon become of 

a beautiful brown, or jet- black Colour. For 

which purpoſe it may be uſed with Safety, Care 

being taken not to touch the Skin therewith _ 
us 


ro8 
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thus a Blackneſs would be occaſioned, that re- 
quires many Days before it goes off again ; but 
it diſappears at length, by the Scarf Skin peeling 
off, without cauſing any Pain, or leaving any 
Sore behind. | „ 

44. The Solution of pure Silver has an intole- 
rably bitter Taſte; tho! to the Eye it be not di- 
ſtinguiſhable from fair Water: In which we have 
an eminent Inſtance how Metals may lie concealed 
from the Sight, or remain lodged in unſuſpected 
Liquors, and thence be introduced inviſibly into 
other Subſtances. Whence the greater Caution 
ſhould be uſed with all Pretenders to the Melio- 
ration and Tranſmutation of Metals. 
45. This Solution of Silver is the Foundation 
of ſeveral medicinal and chemical Preparations ; 
as the Vitriol of Silver, the Lunar Cauftic, the 
Silver-Pill, &c. 8 bj 1 ER 
46. The Silver is recoverable from this Solu- 73, Silver 
tion, barely by ſuſpending a Copper-Plate therein: bow re 
For Copper being more eaſily diſſolved by Agua- œuerablt. 
Fortis than Silver, the Silver is thereby preci- 
pitated to the bottom, in the form of a Powder, 
which being waſhed and melted comes into a me- 
talline Lump again. And this is alſo to be un- 
derſtood of the Solution of Gold. : 
47. But, on the other hand the Solution of 15, ,-,4, 
Gold is yellow, or gold coloured, and tinges the So/ution of 
Skin purple, as the Solution of Silver ſtains it Ge. 
black. It may be further added, that if the So- 
lution of Gold be precipitated with Salt of Tartar, 
and the Powder carefully dried, it makes the 
Aurum fulminans, ſo called from the violent Ex- 
po with which it goes off, when heated 
yond a certain Degree “. 


dee hereafter the Lecture upon Pyrotechny, 
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| ExXPERIMENT VII. 


The difſolving Power of the Digeſtor, an Inu 
ment contrived at once to direct the Aclion of 
Water, Air, and Heat, in a bigh Degree, upon 


_ 48. The Dipeſtor is a ſtrong Veſſel made of 
hrs Copper, or 1 and fitted with a cloſe Cover 
Uſe of the 150 Screws, ſo as to remain perfectly tight, 
Digefler. in a conſiderable Degree of Heat; whilft Water, 

common Air, and the Subject of the Operation 
are contained within. | 
Or- Banne 49. We took a Pound of freſh Ox Bone in a 
Alten d. fingle Piece, with two Quarts of common Wa- 
ter, and leaving a conſiderable Space for the 
Atmoſpherical Air, we ſcrewed them all up to- 
ther in the Digeſtor, and applied a moderate 

Degree of Heat to the Bottom thereof, for about 

a quarter of an Hour, or till a Drop of cold 
Water, let fall upon the Cover, would evaporate 
in a very few Seconds of Time: after which lettin 

all cool, we opened the Veffel, and found the Bone 
ſoft and tender, ſo as to be cut with a Knife, 
the Water abour it turned to a hard Jelly, and 

a large Quantity of Fat in a ſolid Cake at the 

Surface. 
Rationale 50. The Effects of this Inſtrument will not 


J the Ex. appear ſurprizing, if the Forces that act within 


periment. it be duly conſider d. For, as we have formerly 
ſnewed the inſtrumental Efficacy of Fire, Air, 
and Water to be very great, even when ſeparate, 
it is no wonder they ſhould act extremely ſtrong 

upon a Body in conjunction “. ; 

I Uſzs. 51. Hence the Digeftor ſeems, of all the In- 
| ſtruments, or Veſſels, hitherto invented, the moſt 


* See the five preceding Lectures, paſſim. 
3 | POW- 
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powerful for increaſing the Action of Man- 
ftruums, And if a ſuitable Method could be diſ- 
cover'd for ſtrengthening the Engine, ſo as to 
work ſafely with a very ſtrong Degree of Heat, 
we might reaſonably expect to perform ſome 


the way of Extraction, Decoction, Tincture, So- 
lution, and perhaps even Deſtruction, or Tranſ- 
mutation a). N 6 

52. But a Courſe of Experiments and Lectures 


upon this Engine alone, would ſcarce be ſufficient 


to ſnew and explain its numerous Uſes and Ap- 
plications for improving the Doctrine of Men- 
truums. And what Effects the common Solvents, 
as Alcobol, Oils, Aua Fortis, Mercury, and Me- 
tals themſelves, might have, when aſſiſted hy this 
Engine, is not eaſy to foretel; and indeed it would 
require much Induſtry and Application to diſ- 
cover them. | 1 107 


AxX10MsS and CANONS. 


. We learn from the preceding En uiry, that 


Water is a Menſtruum which, of itſelf, diſſolves 
little more than Salts 4) ; but, being aſſiſted by 
Acids, diſſolves Earths, and even Metals them- 
ſelves c). And hence might be drawn a general 
Rule of Practice, for making Water an almoſt 
univerſal Menſtruum. Thus, by the Addition of 
a fixed Alkaline Salt, it diſſolves Oil into a Soap; 
by the Addition of Alcohol, it extracts the reſi- 
nous Tinctures of Vegetables : and in this Man- 
ner it might be proper to run through the dif- 
ferent Subjects of the vegetable, animal, and mi- 


a) See Dr. 5 Tr-atiſe of this Inſtrument. See alſo 


the Lord Bacon's Pniloſophical Works Vn. 
on 
c) Exp. I, VI. 


neral 


very extraordinary Operations by its means, in 


* 
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neral Kingdoms, and form Tables of the ſolutive 
Powers of Water, ſimple and compounded. ; 
2. That ſuch Tables may be readily formed 
of the diſſolving Powers of all the known Men- 
ſtruums, to ſhew by Inſpection, in what Time, 
in what Proportion, and with what Degree of 
Heat, all Solvents perform their Action; which 
being once reduced to a Certainty, would greatly 
facilitate and improve the Practice of Chemiſtry a). 
3. That the Power of Alcobol, as a Menſtruum, 
is chiefly limited to Roſins and Oils; but, by 
certain Additions, may be extended, as was ſaid 
of Water, ſo as to become an almoſt univerſal Sol- 
vent 5). Thus, by the Addition of Water, it be- 
comes Brandy, or Spirit, which extracts many 
Tinctures that neither pure Water nor pure 
Alcobol will ſeparately extract. Whence we have 
a good Inſtruction for attempting a new Set of 
Menſiruums by Mixture, or the Compoſition - of 
two or three {imple Solvents. And it the requi- 
ſite Care and Skill were employed in this Matter, 
many uſeful Diſcoveries might be juſtly expected 
from it. Indeed, the mixing of two Menſtruums 
may ſometimes deſtroy the Virtue of both: thus 
Spirit of Nitre and ſimple Water will each of 
them ſeparately diflolve the human Calculus, but 
| when mixed they will not touch it. This In- 
lt ſtance however 1s only particular, and there are 
a large Number producible on the contrary ſide ; 
which may rationally recommend a farther Pro- 
ſecution of this Enquiry. | 
4. That Metals are ſoluble in Oils, and in acid 
| ppirits, ſo as not to be eaſily diſcovered thereinc). 
| Whence a Rule may be drawn for a prudent Suf- 
Ec: penſion of the Judgment, and a rational Diſ- 


= | a) Exp. I. See alſo Lea. V. 

i b) Exp. II. | £4, 
f 6) Exp, III. VI. a 
| 4 : , 433 
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truſt of the Senſes in chemical Operations: And 
alſo, a Caution againſt being impoſed upon by 
the vain Pretences of Alchemiſts a). 

5. That the Power of a Menſtruum is not to 
be judged of by its Innocency with regard to the 


animal Body. The acid Spirit of Bread is inno- 


cent and wholeſome, yet capable of diſſolving 
Coral and Gems 3). Pure Oil- Olive will diſſolve 
Lead and Tin. The White of an Egg, boiled 
hard, and ſuffer'd to run per deliquium, diſſol ves 
the tough Body of Myrrh. The Inſtances of 


ſerve to be collected and tabled, chat the Mind may 
be thereby cured of the Prejudice it has too readily 
imbibed, as if Corrofives only were Solvents. 

6. That the Action of Menfruums depends 


upon a certain Secret and reciprocal Relation be- 


twixt the Solvent and Solvend, ſcarce cognizable 
by the direct Senſes, nor hitherto well made out 
by Inſtances and Induction. Alkali and Acid, 
Attraction and Repulſion, Sympathy and Anti- 
Ppathy, ſeem rather Words coined to expreſs the 
Action, than to aſſign the phyſical Cauſes there- 
of. And hence the Action of new Menſiruums 
cannot be determined, or rationally conjectured, 


+ beforehand; becauſe it depends upon a Cauſe not 


hitherto known. 
"_ That Menſtruums have not their full Action, 
unleſs reduced to a fluid or ſubtile State c). Wa- 
ter in the firm and ſolid Form of Ice does not adt 
on Salts; but they ſoon begin to diſſolve each 
other upon Contact. Metals do nat act on Me- 
tals, in the Way of Solution, till they are fuſed: 
Nor does Sulphur diſſolve Quickſilver, till they 
are both reduced, either to a fluid or very ſub- 


5 See above, F. 26, 33 —36. | 
b) Exp. IV. WO 
c) See the Lecture, paſſim. 


1 tile 


this Kind are extremely numerous. They well de- 
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tile State, by Triture, or by Melting. And this 
appears to be the Cale in all Inſtances. Whence, 
in order to promote the Action of Menſtruums, 
we are directed to reduce both the Solvent and 
Solvend to minute Parts, or as near as poſſible 
to a fluid State, Whether by Heat, Triture, Fu- 
ſion, or otherwiſe. And hence appears the phy- 
ſical Cauſe of the ſingular Efficacy of Fire, Air, 
Water, and Trituration in promoting the Action 
of Menſtruums a): | 
8. That- Quickſilver is a true Solvent of Me- 
tals, incorporating with them, as Water does with 
Salts 5); by which Means one Metal may be rea- 
dily united with another, in any Proportion, by 
ſimple Triture c). And hereby alſo many Ope- 
rations in the ſublimer Metallurgy are chiefly - 


performed 4). 


9. That acid Spirits are not, equally, proper 
Menſtruums to all the Metals; thus Spirit of Nitre, 
tho? it diſſolves the reſt, will not diſſolve Gold e). 
So neither is Quickſilver itſelt a proper Men- 
ſtruum to them all; for it does not diſſolve Iron f). 
And the true phyſical Reaſon hereof ſeems not 
hitherto ſatisfactorily diſcovered, tho* numerous 
Conjectures have been made about it 

10. That all the Bodies in nature may e 
Menſtruums to one another, each of them being, 
by ſome Means or other, capable of having their 
ſmall Parts uniformly interpoſed betwixt the ſmall 
Parts of any of the reſt. Thus even Metals may, 
by Art, be made to diſſolve in Water; as we 
evidently ſee from numerous Solutions of Metals 


a) See the five preceding Lectures, paſſim. 

6) Exp. I and V. See alſo Lea. V. 

c) See above, 5. 33. 34. 

2 See hereafter the Lectures on Mineraligy and Metal- 


x See Exp. VI. 
Y. 


/ Menſftruums, © 

in acid Spirits: theſe Spirits being no more than 
Water charged with the fine or more volatile Parts 
rar orgs IO 

11. That the Cauſe of Solution commonly aſ- 
figned, viz. the Admiſſion of the fine Particles of 
one Body into the Pores of another, whoſe” Figure 
is fitted for their Reception, is not juſt or ade- 
quate, but hypothetical and ill-preſumed, ſince we 
find that ſome Bodies will uniformly diſſolve their 
own Quantity of others *; as Water does of 
Epſom Salt, Alcohol of effential Oils, Mercury of 
Metals, one Metal of another, Sc.; whereas the 
Sum of the Pores, or Vacuities, of every Body 
muſt be neceſſarily leſs than the Body itſelf; 
and conſequently thoſe. Pores cannot receive a 


Quantity of Matter equal to the Body wherein 


they exiſt : for this were to make the contained 
Matter bigger than the Pores that contain it. 

12. That the diſſolving Power of Water may 
be immenſely increaſed by means of the Digeſtor, 
an Inſtrument not hitherto introduced into Che- 
miſtry, tho* probably applicable to the great Im- 


provement of that Art; as being a Contrivance, 
8 which at once determines the Action of a Solvent 


upon the Solvend, with all the Advantages of 
Heat, Air, and Water, briſkly agitated and con- 
fined, under a State of Compreſſure, ſo as to 
make them act like different Sets of Stampers 
upon the Matter to be changed. For this Engine 
at once employs all the four Agents required to 
make the greateſt Part of Menſtruums act with 
Advantage; viz. Fire, Air, Water, and Triture. 
8 Whence there are ſome ſolid Grounds of Hope, 
chat it may, under a proper Regulation, greatly 
contribute to the Improvement of Chemiſtry, Na- 
tural Philoſophy, and Arts. 


* Exp. I. II. v. 


I 2 13. Upon 
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13. Upon the whole it ſhould ſeem, that many 
deſirable Improvements are derivable to Arts 
_ wo Improvement in the Buſineſs of Men- 

The Diſcovery. of that common Men- 
_ 1 introduced the Art of Aſſay - 
ing, and the Scarlet Dye. That of Alcobol 1 - ; 
troduced the Arts of Varniſhing and Japanning, 
numerous Pigments for Painters, Colours for 
Dyers, Tan-Liquors for Tanners, the Staini 
of Bone, Horn, Ivory, Marble, various Kinds 0 
Ink, Tinctures, and Solutions, in Medicine, Che- 
: miſtry, and. other Arts, have all reſulted. from 
the Diſcovery of Menftruums. Yet the Subject 
ſeems almoſt as new and rich as ever; ſo that nu- 


merous other Diſcoveries, of the ſame Kind, would. 
not exhauſt it, 


Ses the whole Enquiry, pa/iz, 
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LECTURE VI 


CONTAINING, 


An Enquiry into the Nature, Office, and Ex 
fefts o Fermentation and Putrefaction, 
in the Vegetable, Animal, and Mineral 
Kingdoms. 


7 E Purpoft of this ] 
into the Nature, Effects, and Uſes of ;.2, 
Fermentation and Putrefaction, as they are the 
natural Means of converting one Body into an- 
other; in order to acquire a farther. Knowledge 
in the Chemiſt of Nature, and thence derive 
ſome ſervictable Rules for the Improvement of 
Philofophical Cbemi 7 2 | þ 
2. But as the Subjects of Fermentation and 
Putrefaction ſeem to have been imperfectly treated 
by Authors, and to lie buried, as it were, in Ob- 
ſcurity, we ſhall endeavour to let ſome Light in 
== them by particular Experiments, and our 
xplanations of them; fo as to ſhew the Steps of 
Nature and Art, in conducting and regulating 
theſe capital Operations, for altering and changing 
vegetable, animal, and mineral Subjects in the 
three grand Regions of Nature, viz, the Earth, 
Ocean and Atmoſphere. | 


Lecture is to enquire 7, glg: 


3. That we may proceed the more clearly, we Tier dr. 


ſnall begin with Fermentation in vegetable Sub- 
jects, and trace it thro” all its Stages; till at 
length it terminates in Putrefaction, which reduces 
vegetable Subjects to an animal Nature. We 
ſhall next conſider the ſimilar Proceſs in animal 
1 I 3 Subjects; 
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Subjects; and laſh, examine whether any Thing 
of the ſame Kind obtains among Minerals. 

I. * 
To begin with vegetable Subjects: a 


ExPERIMENT I. 
The Nature and Uſes of vinous Fermentation; or the 
Way of changing the natural Juices of Vegetables 
into W ines. | 8 i 


Wine 4. We took a Quarter of an hundred of whole, 
made from or unbruiſed, Malaga Raiſins, and put to them 
Kaifns. ſeven Gallons of cold BA vets in a wooden 
Veſſel or Caſk, which we ſet looſely cover'd in a 
warm Place, that the Contents might ferment for 
ſome Weeks. We found that the Water ſoaked ? 
thro' the Skins of the Raiſins, diſſolved their in- 
ternal ſweet or ſaccharine Subſtance, and became © 
impregnated therewith, as a Menſtruum ; that the 
Liquor manifeſted an internal Struggle and Com- 
motion of its Particles, throwing up numerous 
ſmall Bubbles to the Surface, with a conſiderable 
hiſſing Noiſe z and that when the Fermentation 
was finiſhed, the Liquor. was become an actual 
new Wine, as appear'd by the Taſte, Smell and 
Effects, having depoſited a large Quantity of 
groſs, carthy Sediment, called Lees, ar. the Bot- 
tom, different from the .Huſks, or Skins, and 
Stones of the Raiſins. d 
The Erbe. 5. This Experiment is univerſal, or ſhews the 
riment ex- general Manner of making Wines, and all other 
tended. ſpirituous potable Liquors, or Drinks, by Fer- 
mentation. For, with a flight Change of Cir- 
cumſtances, it is applicable to the Brewing of 
Beer from Malt; Mead or Metheglin from Ho- 
ney ; Cyder and Perry from Apples and Pears 
| reſpec- 
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reſpectively; artificial, or made Wines, as they 
are vulgarly called, from Cherries, Gooſeberries, 
Currants, Elder Berries, Blackberries, Plumbs, 
Oranges, or other Fruit; alſo, from the Tap- 
pings of certain Trees, as the Birch, the Maple, 
the Sycamore, &c. and more eminently from the 
Juice of the Sugar Cane, Treacle, or common 
| Sugar and Water. For any of theſe vegetable 
' Juices, being duly fermented, afford as real and 
rfect Wine, according to their ſeveral Natures, 
as the richeſt Grapes of the beſt Wine-Countries. 


6. To bring any of theſe Juices into a ſound 4nd 4p. 
Wine, the Rule is to. evaporate them, if they Re” 
are naturally too thin, till they become of equal! 
Richneſs with the; Juice of the Grape, in Wine- 
Countries and in good Wine- Years... This may 
commodiouſly be done,” by Means of the com- 
mon Water-Poiſe , which ſhews the Strength 
or Richneſs of Solutions to the Eye. And in ge- 
neral, any vegetable Juice, or Solution, is ac 

counted ſufficiently rich for making a ſtrong 
Wine, when it will ſupport a new laid Egg on 
its Surface. 54 % „ 


7. The Wines made at preſent in England lie 
under a Diſrepute; the Reaſon whereof . ſeems 
chiefly owing, fr/t, to the inartificial Manner 
wherein they are uſually prepared, and, /econdly, 
to a certain Rumour ſpread about them, as if 
they were unwholeſome, crude, indigeſtible, - too 
luſcious, too tart or griping, and apt to occaſion 
the Head ach, &c. 5 | 


8. Thoſe, who have never been in Wine Coun- 
tries, nor otherwiſe made themſelves acquainted 
with the Nature and common Preparation of 


* See Lect, V. Exp. VI. 
I 4 Wines, as 


es. 
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Wines proceed in their Judgment of them accord - 
ing to Report, popular Notions, and the imme- 
diate Information of the Senſes. Thus, for In- 
ſtance, Red- Port Wines, to pleaſe the common 
Palate, muſt be bright, deep-colour'd, rough, 
rich and racy, two or three Years old, Sc. and 
when this or any other Notion comes once to be 
eſtabliſhed as the Criterion of Wine, the Cooper 
is thereby directed how to hit the general Taſte, 


and make a ſaleable Commodity. 


9. Upon the ſame Foundation | Pbiloſophieal 
Chemiſtry inſtructs us to imitate the Wine- Cooper, 
and from almoſt any ſweet and tart vegetable 


: — to make faleable Wines, even Sacks, 


Mountains, Sherries, or Ports; all of which by 
the way, ate uſually mixed Liquors, tho“ the 
Baſis of them all is the Juice of rhe Grape. 


10 This Juice of tie Grape being chemically 
examin'd and conſidered, proves to be no more 
than a large Proportion of real Sugar diſſolved in 
Water, with the Addition only of a certain Fla- 
vour in the Juice of the Grape, according; to the 


Nature of the Vine. Whence we lay it down 


as an Axiom, and the Reſult of a careful En- 


| quiry, that a ſaccharine Subance is the Bafo of 


Wines.” For Sugar is not peculiar to the Sugar- 
Cane, but obtainable alſo from Grapes ; and ac- 


cordingly we often find large Grains thereof in 


dried Raiſins; particularly in thoſe of Malaga, 
that have lain for ſometime, and ſweated together, 
by which Means they run into Candy, a ſaccharine 
Effloreſcence, and actual Grains of Sugar. So 

gain, it is cuſtomary in France to evaporate the 
Tice of the Grape till it becomes coagulable in 
the Cold, and in this State to. uſe it às a moiſt 
Sugar, under the Name of Rent. And the ſame 


Thing is to be underſtood as practicable in Malt, 


Or 
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or. Wort, and the ſweet. Juices of all Vegetables 
that afford a Wine by Fermentation 
1. Hence therefore we may derive a Set of Ri... 
Rules, for boiling down, or otherwiſe procuring 
the eſſential Matter of Wines in a [mall Bulk, 
and preſerving it ſound and ſerviceable for many 
Years, in order to the Making of all Kinds of 
Wines, Vinegars, and Brandies, even in Soun- 
tries where no Vines grow, And this Diſcovery 
allo affords great Light into the true Nature 524 
Uſes of vinous and acetous Fermentaliunn. 
2. To illuſtrate and confirm this Diſcovery Practice. 
15 an Example, upon the Footing of the preſent 
Experiment: Tale two hundred Weight and a 
half of dotible refined Sugar; put it into a 2 50 
or Wine Vellal of ewo Hogſheads 3 Ell the Vel 
fel within four Gallons of the Top with pure 
8 ring Water; ſet in a warm Place, or Wine- 
TS and three or four Pounds of freſh:Ale- 
Yeaſt, or rather of new Wine-Yeaſt 3 and the 
Liquor in a few Months time will ferment 25 
a ſound, colourleſs, and Raveurleſs Wine, and 
remain ſuſceptible of any Colour er Flavour, at nie 
Pleaſure; ſo as with the Stain called Turn/al, t 8 


be made of the true Claret- Colour; and wit 


little eſſential vegetable Oil, of any partichlar 
Flavour required. And this is here deliver'd as:ar 
Experiment that ſucceeds to great Perfection 3 
ſo as to ſhew a rational and pfacticable Method 
of producing Wines in the Sugar Colonies, or elſe- 
where, that ſhall rival thoſe of France, Italy, 0 
Spain; and if the Nature of Fermentation be yl 
| underſtood, the Proceſs may he greatly ſhortengc 
jo 7 5 of Time, as well as improved in other 
eſpects. 


13. And ſo much for the Uſe of our preſent Uſes # 
Experiment, with regard to Trade, and Oeco- Tau. 
__ *® See an Eſſay the Art of Brewing and Di Mario 

Sce alſo hereafter, Ea 15 palin. ms pl 
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Its philoſophical Uſes are no leſs conſi- 
ra Of And firſt, it ſhews that the proper fer- 
menting Matter of every fermentable Subject is 
but ſmall, compared with the Quantity of Wine 
it affords. Thus, for Example, we ſee that four 


Pounds of Raiſins may be diluted, and ferment- 
ed, with eight Pounds of Water, into what is 


accounted a, tolerably ſtrong Wine. And yet 
even Raiſins themſelves contain a large Propor- 
tion of W ater, beſides their directly ſaccharine Sub- 
ſtance; which” faccharine Subſtance is reducible 
to a dry Form, as we find in Sugar. And who- 
ever would thoroughly enquire into the Nature, 
the Uſes, and the Means of i improving vinous and 
acetous Fermentation, cannot perhaps do better 
than to chuſe Sugar for his Subject; a chemical 
"Analyſis gef will ſhew the Principles neceſ- 
ſarily required in this Operation. Theſe Prin- 
ciples appear to be an acid Salt, an Oil, and Earth 
To united together, as to be capable of Uifſolving 
perfedtly 3 in Water. | 
14. Hence we alſo ſee the phyſical Cauſe of che 
fermentable Nature of River-Waters ; which'be- 
ing kept in cloſe Caſks have been obſerved to 
ferment, and their Vapor, or Spirit, to take Fire 
at the Approach of a Candle. For much vege- 
table Matter, as Leaves, Graſs, the Juices of 
Plants, Sc. being by the Rains waſhed down into 
Rivers, ſuch vegetable Matters muſt neceſſaril 
there run into a fermenting State, as Raiſins do 
by the Addition of Water; the running or flux- 
3ble State of the Rivers being no Hindrance to 
this fermentative Motion, after it is once begun 
by Stagnation, For we ſee that Beer and new 
Wine will ferment afreſh upon being, ſhook, and 
carried upon Drays, or Carts, © 

"15. All fermentable Bodies do not pechtics Per 
ments to begin their Motion of Fermentation. 
"ERS Raiſins, 


ot 
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Raiſins, we ſee, require none; much leſs does the 


| freſh expreſſed Juice of the Grape, or other ve- 


getable Juices, in the Summer-Sealſon, or in a 
warm Air. But all ſweet vegetable Juices, that 
have felt much of the Fire, as Treacle, or Wort 
high boiled, Rob of Malt, Rob of Elder, or the 
like, uſually require a conſiderable Proportion of 
a vinous Ferment to make them work. In ge- 
neral, Ferments are no more than Matters al- 
ready in the Act of Fermentation, or that ſoon 
run into this Act: Of the firſt Kind are the Flow- 
ers of Wine, Yeaſt, fermenting Beer, or ferment- 
ing Wine, &c. and of the ſecond, are the new, 
_ expreſſed vegetable Juices of Summer-Fruits, 6c. 
16. Water, we find, is abſolutely neceſſary to 
begin and procure a fermentative Motion in ve- 
getable Subſtances. For Raiſins, or Sugar, being 
kept dry, will never ferment. And this holds 
univerſally of all the Subjects of vinous and ace- 
tous Fermentation. Whence Water is an Inſtru- 
ment that muſt be neceſſarily employed in theſe: 
Kinds of Fermentation, whether natural, or ar- 
tificial a). * oy "i wire} 
17. As the Water which naturally, and in 
large Quantities, perſpires from the Surface of Ve- 
getables, eſpecially in hot Climates, does not go 
off pure, but carries along with it a conſiderable 
Proportion of fermentable Matter into the At- 
5 5), there may be an actually vinous 
Fermentation begun and carried on in certain 
Parts of that Region, eſpecially where the Winds 
are ſtill, or the Air ſtagnant, And what phy- 
ſical Effects and Uſes this Fermentation in the At- 
moſphere may have, ſcarce ſeems to have been 
conſider'd; nor ſhould they be raſhly judged of, 
till a more thorough Enquiry is made. At 
a). See Leck. I. III. V. * — 5 
7 See Let. V. — 1 "EY wor] Nl 4 5c 
—_ Schiedam 
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Srhiedam in Holland, a larger Quantity of inflamm- 
able Spirit is ſaĩd to be obtained from Malt, than 
in any other Place, where there are fewer Malt- 
Diſtillers. This is probably owing to the Air of 
that Place being impregnated with the ferment- 
ing Vapouts, that continually exhale from their 
numerous fermenting Backs and Stills. And the 
fame is found to hold e one rag of Wines 
fermented in large Vaults or Cellars, where man 

Caſks of Wine are at once, or ſucceſſively, ſer 

to work. EI? | | 

18. Warmth, with the free Admiſſion of the 
external Air, is neceſſary to 3 5 the Action 
of vinous Fermentation; for it our Raiſins and 

Water were to ſtand either in a very cold Place, 

or to be kept entirely from the Acceſs of the com- 

mon atinoſpherical Air, either no Fermentation, 
or a very weak and ſlow one, would enſue ; as 
has been experienced. _.. | 

19. The Lees remaining at-the Bottom of the 

Caſk, in our preſent Experiment, are, if uſed 

freſh, a true Kind of Ferment, that will ſet any 

leſs fermentable Suhject at work, and determine 
its Fermentation to the vinous Kind. They contain 

a large Proportion of eſſential Oil, and ſome 

Tartar, And hence we ſee that vinous Fermen- 

tation conſiſts, ff, in an inteſtine Struggle or 

Comtmdotioi bf the Fluid; and, /econdly, in a Se- 

patation of à groſfer Part, Which did not appear 

if that Form before. 38 OY 
EX PpERIM ENI II. 

The Nature, Effefts; and Uſe of dcetous Fermenta- . 
tion; or the Method of turning vegetable Matters 
into Vinegar. _ 54. 3h 8 0301 

20. We took the Skins of the Raiſins, 'and the 


Sediment left behind, after a Wine was made n 
0 ER: the 


— 
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the. manner of the. preceding; Experiment, and- 

red. three, or four times their Quantity of 
boiling Water upon them, ſo as to make a thin 
aqueous Mixture. Then we ſet the containing Caſk, 
looſely cover'd, in a warmer Place than was uſed 
for the Wine, and found the Liquor, in a few 
Weeks time, became a clear and ſound Vinegar; 


which being drawn off from its Sediment, and 


preſerved in another Caſk, well ſtopped, conti- 
nued long perfect and fit for Ufe. 


21. This Experiment ſhews us. a cheap and 23. Er- 
ready Way of making Vinegar from refuſe Ma- rinent a- 
terials; ſuch as the Huſks of Grapes, decayed . 
Raiſins, the Lees of Wine, Grounds of Ale, Beer, 


Ec. which are frequently thrown away as uſeleſs. 


Fhus in many-Wine-Countries, the Marc, Rape, 


or dry Preſſings of the Grapes are thrown in heaps, 


and ſuffered to putrefy unregarded; tho* capa- 
ble of affording as good Vinegar, as the Wine it - 
ſelf would make. In ſome places they bury 
Copper-Plates in theſe Huſks, in order to make 


Verdigreaſe: but this Practice ſeems chiefly con- 


fined to the Southern Parts of France. Our pre- 


ſent Experiment ſhews us how to convert them 


to another Uſe; and the Direction extends to all 
the Matters that have once undergone, or are fit 
to undergo, a vinous Fermentation; for all ſuch 


Matters will afford Vinegar. Thus all our Sum- 
mer - Fruits in England, even Black- berries; all 


the refuſe Waſhings- of a Sugar-Houſe, Cyder- 


Preſſings, or the like, will make Vinegar, by - 


means of Water, the. open Air, and Warmth. 


22. The whole Proceſs, whereby this Change 23. Pre 
is effected, deſerves to be attentively conſider d. phyfcaly 
And firſt, the Liquor to be thus changed, being , d. 
kept warmer than in vinous Fermentation, in 


a few days begins to grow thick or turbid, 
and without throwing up Bubbles, or making 


any 


4 
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any conſiderable Tumult, as happens in vinous 


Fermentation, depoſites a copious Sediment. The 
Effect of this Separation begins' to appear firſt 
on the Surface of the Liquor, which gathers a 
white Skin that daily increaſes in Thickneſs, till 
at length it becomes like Leather; and now, if 
it be continued longer in this State, the Skin turns 
blue, or green, and would at laſt grow ſolid, 


and then putrefy : therefore in keeping down this 


Skin as it grows, and thruſting it gently to the 


Bottom of the Veſſel, conſiſts much of the Art 


of Vinegar-making, eſpecially from Malt. 


LargerOb- - 23. Itis to be particularly obſerved, that, if 


fervation. 


the Wine of our firſt Experiment were not bunged 
down when arrived at its vinous State, but ſuf- 
fer'd ſtill to remain open and expoſed to a warm 
Air, it would ſpontaneouſly become Vinegar ; 


and the ſooner, if a ſomewhat greater Degree of 


Heat, than ſerved for the Making of Wine, were 
employed. Whence we might have uſed. the 
Wine of our firſt Experiment for this Purpoſe, 


| Inſtead of adding Water to the Huſks and Se- 


diment, or Lees; but we choſe the latter Way, 
to ſhew that even ſuch refuſe Matters will af- 
ford Vinegar ; and again, to intimate how far 


the Art of Vinegar- making may be ſtill im- 


proved, both in England where they brew a 
Wort from Malt, and in ſome Wine-Coun- 
tries where they make their beſt Wines into 


Vinegars. | | 1 
24. What we would chiefly obſerve, for the 
preſent, is, that acetous Fermentation requires a 


_ ſtronger Heat than the vindus; and that Wines 


having once finiſhed their Fermentation, as 
Wines, do not naturally ſtop there; but, unleſs 
prevented by the Care of the Operator, proceed 
directly on to Vinegurs; where again they make 

| no 
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Conceits. But the Obſervation itſelf, on which 
| ® See below, Exp. VI. VII. 43.49 
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no Stop; but, unleſs prevented here alſo, ſpon- 
taneouſly go on to Vappidity, Ropineſs, Moul- 
dineſs, and Putrefaction. From which larger 
Obſervation we would deduce this Axiom : Thar, 


to ſpeak philoſophically, he Intention or Ten- 


dency of Nature is, to proceed from the very Begin“ 
ning of vinous Fermentation, direttly, in one con- 
tinued Series, to Putrefaction, and thence again 
to a new Generation; which appears to be the 
grand Circle wherein all natural Things are 


moved, and all the Phyſical, or rather Chemi- 


cal, Phænomena of the Globe produced. 


1 


2 


25. And hence we fee how, by the Interpoſi- ae 


tion of Man, this general Proceſs of Nature may 


be ſtopped at different Periods, with different — 


Views; ſo as to procure to ourſelves Wines, 


Vinegars, and, as will appear hereafter, *-parti- 
cular Salts and Oils. 2 75 = a m9 


26. Another Corollary from the larger Ob; Corolla- 
ſervation above laid down, is, That the Word ries. 


Fermentation has been uſually applied to ſignify 
only a ſmall Part of this grand Operation of Na- 
ture. Thus one limits the Word to the Pro- 


duction of Wines; another, to the Production of 


Wines and Vinegars; and ſome would diftinguiſh 


it from Putrefafion : whereas either the Term 


Fermentation, or ſome other, ſhould be made 
general, and denote the Genus, or univerſal 
Operation, whereof  Vimfication; Acetification, and 


Putrefaftion, are only Species. At leaſt we 


ſhould thus attempt to follow and- expreſs Na- 
ture, in the Facts that are obſerved, and not 
proceed, in an arbitrary, narrow, or inadequate 
Manner, to impoſe Terms, and dreſs out Nature 
according to our particular Hypotheſes and 
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* negar, produced after the Manner of our ſecond 
Fa#ion ſuc- Experiment, and letting it ſtand open, in a hotter 
ceed Fer- Place than was required to make it Vinegar, it 
entalten. became in a few days a vappid, nauſeous, and 


Expert: 
ment. 


this Doctrine is founded, being of moment te 
the right Underſtanding, of the whole Affair of 
Fermentation and Putretaction, we proceed to 
illuſtrate and confirm the laſt Part of it by an 
cperiment, as the two former Parts have been 
already o)). I 
©» > ner UE 
That Wines. aud Vinegars, or all fermented wege- 
falle Juices, baue à natural Tendency to Puire- 
27. We took a Gallon of thick, muddy Vi- 


putrefied Liquor, throwing up a large Quanti 
of a dry powdery Subſtance tho Top, — 
poſiting a leſs Quantity of a groſſer Matter at 
the Bottom; ſoon after which the Body of the 
Liquor became clear again. 

28. We might ſhorten the preſent Experiment, 
and ſave the Trouble of making either a Wine, 
or a Vinegar, to ſhew it. For if a Quantity of 

Ait were ſet in an open Veſſel, in a hot Stove- 
Room, where the Air had free Acceſs, the 
Work would ſoon be performed, and the putri- 
fied Liquor be produced almoſt at once, with- 
out ſtopping at the State either of Wine or Vi- 
negar; according to the larger Obſervation de- 

liver'd above 3). | 
hf! 29. The preſent Experiment has a conſide- 
Uſe of the Table philoſophical Ute, as affording Light 0 
the Underſtanding, and leading us far into a 
Knowledge of our Subject. And (1.) it gives us 
the phyſical Reaſon why Wines and Vinegars, 

a) See Exp. I. II. | py Es | 

b) F. 24, 26, 


C.. 
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unleſs made exceeding ſtrong, will not keep, but 
corrupt and putrefy, in hot Countries. For the 


2 


. (£29 


Heat being there ſo great, as to keep. the lighter - 


feculent Parts of thoſe Liquors ſuſpended for ſome 


time in the Body of the Liquor, Corruption 


(which 2 from a tumultuary Motion of all | 


the different Parts of a compound Body toge- 
ther a), neceſſarily enſues. | | 
30. (2.) Hence alſo we learn the phyſical Rea- 


ſon why Wines and Vinegars require to be racked 


from their Lees, in order to preſerve them ſound, 
or keep them from running into Putrefaction, to 
which we find they are ſtrongly inclined; the 
Tendency of Nature being ever conſtant in urging 


them to that State. And the Caſe appears to be 


much the ſame in animal, and even mineral 
Subſtances; as we ſhall ſee hereafter 6). 
31. (3). This Experiment, therefore, furniſhes 


Praical 
Oeconomi's 


cal Ujes. 


us with a Rule for preſerving vegetable Liquors - 


from the laſt Stage of Fermentation, that is, Pu- 


trefaction or Corruption; viz. by firſt clarify- 
ing, and afterwards ſecuring and defending them 


from the open Air, and too much Heat. Thus, 
for example, we can preſerve the natural Juices 
of Quinces, Oranges, Lemons, Plants, c. ſound 


and uncorrupt, by firſt clearing them of their 


groſſer Parts by the Filtre; or in ſome Caſes by 
Boiling and common Straining ; then putting them 


up in Glaſſes, pouring Oil on the Top, and ſetting 
them in a cool Place. And in the ſame Manner 


we find ſome of the more delicate and curious 
Wines are long preſerved ſound and ſprightiy: 


for the groſſer Feculencies being firſt removed, 


the Oil poured on the Top prevents the external 
Air from entering; and by keeping the Glaſſes 


4 See 5. 25. and hereaſter Exp. VI; and VII. Sec alſo 

the Lord Bacon's Sylva Sylvarum paſſim. I 
6) Exp. VII, VIIE. | | 
3 | | from 
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mentation. 


Pha! | 
Quantity of ſolid, earthy Matter is naturally con- 


The Chan. 33. Before we proceed to animal and mine- 


ges produ- 
ced by Fer- 
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from the Sun, or open Day, too much Heat does 


not come at them. 
32. (4) It is here remarkable, what a large 


tained in all fermentable Liquors. Thus, if a 
pellucid Solution of the fineſt Sugar in Water be 


expoſed to vinous Fermentation, it ſoon grows 


turbid, throws an earthy Skin to the Top, and 
depoſites much terreſtrial Matter at the Bottom in the 
Form of Lees. If the Wine be now drawn off 
clear and expoſed to acetous Fermentation, here 


again it throws off much terreſtrial Matter, both in 


the Form of a Skin at Top, and of Lees at the 


Bottom. Thirdly, if tranſparent Vinegar be ex- 
poſed to putrefactive Fermentation, here again it 
ſeparates a conſiderable Quantity of Earth, both 


at the Bottom and at Top. All which ſhews that 


the Separation of a groſs Matter is eſſential to 
theſe ſeveral kinds of Fermentation, and that a 


copious Earth may lie concealed in fermentable 


- Juices, and tranſparent Fluids, till it finds an Oo- 


caſion of manifeſting itſelf to the Senſes. 


ral Fermentation, it is proper to examine what 
are the Changes wrought upon vegetable Sub- 
jects by vinous and acetous Fermentation. This 


we may find, in ſome Meaſure, by comparing 
Muſt, or a bare Solution of Raiſins in Water, 
with the Wine and Vinegar which the ſame 


Muſt, ar Raifins and Water afford, in Vinifica- 
tion and Acetification; and in this Light t 

may be compared by the bare Uſe of the Senſes : 
but their internal and effential Differences will 


better appear by a chemical Analyſis, or Diſtilla- 
tion. 


34. Muſt, or a Solution of Raiſins in Water, 


which makes a Kind of Myft correſponding to 
the natural Juice of the Grape, is a ſweet, clam- 
my. 
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my and ſomewhat odorous Fluid, which being 
committed ro Diſtillation affords not the leaſt in- 
flammable Spirit. But after having paſſed thro? 
the Courſe of vinous Fermentation; it acquires 
ſeveral Properties it had not before. For ex- 
ample: it is more tranſparent and thin; loſes of 


its Sweetneſs; has ſome Degree of Acidity and 


Roughneſs; proves more odorous, and affords a 

large Proportion of inflammable Spirit; as ap- 

pears by the following Experiment. 
ExrENIMZVT IV. 


That vinous Fermentation produces an inflammadle 
Spirit. 


35. We took three Gallons of new Wine, Ifamnt: / 
procured from Raiſins and Water in the manner 5% Spirit 
of our firſt Experiment, and committed it to the 94i=*<: 


Alembic or Still, which being made to work 
pently, till the Liquor that came over, being 
thrown upon the hot Still-Head, would no longer 
take Fire by applying the Flame of a Candle 
to the riſing Vapour, we thus obtained a con- 


ſiderable Proportion of Brandy, and à weaker 
36. This Experiment ſhews us the common , 
Method of making Brandies in Wine Countries, ee 
or a Spirit from Malt, Melaſſes, Cyder, Sc. ment. 
in others. For the fineſt French and Rbeniſß 


Brandies, the Rums and the Arracks of the In- 
dies, are obtained in the Manner of this Experi- 


ment; all of them being uſually diſtilled a ſecond 


time over, and made up, as they call it, with 


Water, or the weak aqueous Liquor of the ſecond 


Running, as in our preſent Experiment, to a 
certain Strength, or ſuppoſed Standard, ter med 


E23 35. This 
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37. This Proof is judged. of by the Head, or 
Crown of Bubbles, riſing upon the Surface of the 
Liquor when ſhook in a long ſlender Vial, and by 
the Manner wherein theſe Bubbles vaniſh. For if 
they are too large and vaniſh too ſoon, the Spirit 
is. deemed above Prof; if too ſmall, and they 
go off too. ſoon, it is ſaid to be below Prof. 
But this is a fallacious Method of Judging ; be- 
cauſe there are certain known Ways. of making a 


Spirit bear this Trial, when it. is in Reality either 


above or below Proof. For the proper Meaning 
of the Word is, that a Proof Spirit ſhould 
contain about one half Water, and the other half 
Alcohol a ). | IN 


Philoepbi- 38. The philoſophical Uſe of the Experiment 


cal Uſe. + 


is to ſhew, that an inflammable Spirit is produced 
by the Action of vinous Fermentation, from 
a vegetable Subject and Water, wherein no 
Signs of any ſuch Spirit before appeared. Ia- 
ſomuch that this may be juſtly eſteemed the 
Criterion, or inſeparable Effect, of vinous Fer- 
mentation. 


Spiritof 39. The Ways of obtaining this inflammable 
ine bow Spirit, to the beſt Advantage, will be conſidered 
* hereafter 5). In the mean time it may be ob- 


f ce) See Led. VI. Exp. II. 


ſerved, that this Spirit being rediſtilled, fo as to de- 
prive it totally of its aqueous Part, is the Spirit 
of Wine, or Alcohol, whole diſſolving Power 


was ſhewn, in the laſt Lecture upon Menſtru- 
ums c); and this Method is the only one that 


is known of procuring it. For no Subjects but 


thoſe of the vegetable. Kingdom are found to af- 


4) See this Matter farther explained in Le, XII. Exp, IV. 
See alſo Le#. I. Exp. VII. : | 


b) Le. XI. and XII. 


ford 


Of Fermentation and Purrefaublions 133 


1 

10 ford it; and that only by. means of a previous 

* vinous Fermentation. | 46 | 

if. 40. It ſhould likewiſe be obſerved, that this 25a Uſe of 
* Allcobol is one of the moſt eſſential Parts of Wine 3 be Spirit 
* ſo that, when it is withdrawn, the Wine loſes “ Vine. 
F. its Nature; as we ſee by the Remains of the pre- 

* ſent Experiment. And when properly uſed, it 

of is a a certain Remedy for moſt Diſeaſes incident to 


Wines; as keeping them ſound and free from 
Corruption. Whence we have another Rule for 
Preſerving vegetable and animal Subſtances from 
Putrefaction. For this Liquor proves a kind of 
Balſam to them all, and is accordingly uſed, with ' 
Succeſs, for ,preſerving even animal Subſtances; 


4 as we ſee in anatomical Preparations, Oc. 

o EXPERIMENT V. 

* That acetous Fermentation aboliſhes the inflammable 
he 5 ; 

* Spirit produced by vinous Fermentation. 

41, We put a Quart of ſharp Vinegar into a 4 
ole Glaſs Retort, and diſtilled, in a Sand-Heat, with yield; =o 
ed Degrees of Fire, into a Glaſs Receiver, but Alcobe/ 
b- found not the leaſt inflammable Spirit come over; 
je- only an acid aqueous Liquor, commonly called 
Fit diſtilled Vinegar ; which, inſtead of burning, quen- 
rer ches Fire. þ ; 1 | 

fl 42. Hence it appears, that acetous Fermenta- 
1 tion has a very Arent Effect from the vinous; > ww 
dur and that the inflammable Spirit produced in the ent. 
af. for mer, is either concealed, altered, exhaled, de- 
ſtroyed, or ſome Way aboliſhed, in the latter. A 
IV. part of this Spirit is unqueſtionably exhaled by the 
Heat employed in Acetification, yet Part alſo 
remains behind under a different - Modification, 
2 ſo as to be recovered. by Art in an inflammable 


Form; as we find by diſtilling the Sugar of 
| K. 3 Lua, 
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Lead, which is only Lead diſſolved in Spirit of 
Vinegar. 1 | 

43. Our Experiment affords us a Criterion of 
acetous Fermentation, as before we had of the 
vinous. For if an acid uninflammable Liquor 
comes firſt over by Diſtillation from a vegetable 
Subject, previouſly fermented, this will determine 
that Fermentation to have been of the acetous 
Kind. 
44. Thus, therefore, we are plainly led ta 
allow of two very different kinds of Fermenta- 
tion, in the ſame vegetable Subject; and we con- 
ceive that ſome other Species may be found upon 


due Enquiry. 
EXPERIMENT VI. 


That vegetable Matters turn of an animal Na- 
ture by a bot Fermentation, or Puirefaction. 


8 We took a large Quantity of freſh, green 
tion in Ye. Cabbage-Leaves, and preſſed them hard down 
getables, with Weights in an open Tub, bored full of 
Holes on the Sides and ſet in a warm Place. By 
| ſtanding in this State for ſome Days, the Leaves 
conceived a Heat in the middle, which ſpread to 
the more external Parts, till at length nearly the 
whole was converted into a pappy, putrefied Sub- 
ſtance, whoſe Conſiſtence would not well ſuffer it 
to ſeparate into a thicker and a thinner Part, 
This Subſtance being diſtilled in a Glaſs Re- 
tort, afforded the ſame Kind of volatile Salt 

and Oil, as if it had been an animal Subſta nce 
The Expe- 46. This Experiment is genera), -and ſucceeds 
riment ex. like in all tender, juicy, vegetable Subjects; ſo 
tended. that both the acid and alkaline Tribe of Plants, 
the ſweet and the bitter, the «ſtringent, and e- 
mollient, Sc. roſolve into this ſame pappy, pu- 
| ' NAT = "of trefied 


. 


** 3 : N - 
F — 
* * 3 . > —— * 1 * N FE * 
N * y * - 5 x oo 17 . "TA Foy * 


"— 
0 wy 
8 


Df Fermentation and Putrefactian. 135 


trefied Subſtance. We obſerve it alſo in Hay 

that is ſtacked wet; in Horſe- litter thrown on 

Heaps; in the Grape-Huſks, or Apple-Pumice, 

after preſſing for Wine or Cyder; and the larger 

the Heap, and the greater Weight the Matter 

ſuſtains, the greater the Heat ; provided the Acceſs 

of the Air be not prevented. % 
47. Hence we ſee the Way employed by Na- & * | 

ture for changing all vegetabie into animal Sub- 

ſtances, or of reducing the Matters of both King- 

doms to a Similarity z ſo that the one may be uſed 

for ſeveral Purpoſes inſtead of the other. And 

thus Nature. annually makes large Quantities of * 

Compoſt, from the refuſe Weeds, Leaves, Traſh 

of the Fields, Woods, and Gardens; for this ve- 

getable Matter thus putrefying, and becoming ſoft 

and pulpy, is eafily diluted by the falling Rains, 


and thence diſperſed over the Face of a Field, and 


carried into the Pores of the Earth. And thus 


the Chemiſt may, by Diſtillation from ſuch putre- 


fied vegetable Subjects, procure volatile Salts and 
volatile Spirits, hardly to be diſtinguiſhed from 


thoſe of Hartſhorn, Sc. at leaſt the volatile Salt 
and Spirit ſo obtained- might ſerve together with 


| Sea-Salt, for making of Sal- Ammoniac a ). For 


it appears that the Matter of the fixed Salt in 
Vegetables is, by this Operation, truly volatili- 
zed. Whence not a Grain of fixed Salt can be pro- 
cured from the largeſt Quantity of this putrefied 
Matter, provided the Operation were compleatly 
performed, 

48. This Experiment has various Uſes, not 2 5, 
only in Trades, but alſo in natural Philoſophy 
and Medicine. And firſt, it ſhews an artificial 
as well as natural Method of converting any, 
or all of the different Subjects of the . 


4 See Le#. XX. Exp. I. 
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Tribe into the ſame undiſtinguiſnable Subſtance, 
totally deſtroying all the ſpecific Differences which 
before diſcriminated that great Vatiety. And the 
ſame Obſervation reaches allo to animal Bodies, 
as we ſhall ſte hereafter “. | | 

In the ani- 49. It alſo throws conſiderable Light upon the 
ma! Oeco Proceſs of animal Digeſtion, as pertormed in the 
OO Stomach and Inteſtines; it ſhews us the Nature 
- of Gangrenes, Mortifications, and catious Bones 
in the Body; and the phyſical Reaſon why no 
fixed Salt is found in the Blood, Bones, or Fleſh : 
All which Particulars may be farther illuſtrated 
and confirmed, by conſidering the like Proceſs in 

an animal Subject. | 


II 
EXPERIMENT VII. 


That animal Bodies naturally undergo a Fermenta- 
tion, or Putrefaction, after Death, 


ima 50. If any large ahimal Body, as that of a 

Purrefac- Horſe or a Dog, for example, be expoſed in a 

en. dead State to the open Air and the Summer's 

| Sun, it begins in a few Days to ſwell, purge, and 
emit a nauſeous Stench. At length the Form of 
the Carcaſs is deſtroyed by the S and 
reſolved into a putrid, fetid, ſtercoraceous Matter; 
a large Part in the mean Time flying off into the 
Air, ſo as to leave but a ſmall Proportion of a 
mucilaginous, pappy Subſtance, which ſoon grows 
dry, or turns to a Kind of Earth. But a Quantity 
of this Matter being collected before it grows 
dry, and diſtilled, it is ſaid to afford the burn- 
ing Phoſpborus, as putrefied Urine is known 
to do. | 


* Exp. VII. , 
0 PE ra ; 51. This 
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51. This Experiment or Obſervation is uni- Extended: 
verſal, and holds equally of Birds, Beaſts, and 

Fiſh, Whence Rivers, the Ocean, and the At 
moſphere itſelf, muſt neceſſarily be impregnated 
with fermenting, putrefying, and putrefied Par- 
ticles, which mixing with other Matters, and 
being diſperſed through the immenſe Bodies of 
thoſe Fluids, they undergo therein ſuch Changes, 
whether by uniting with the Salts of the Air and 
Ocean, or otherwiſe, as prove not unfrequently 
deſtructive or noxious to the Creatures that in- 
habit thoſe Elements. For this putrefied Mat- 
ter appears to be in itſelf a Kind of Poiſon, in- 
fecting the Air wherein it ſpreads; ſo as to oc- 
caſion peſtilential Diſeaſes near the Places where 
great Battles have been fought, when the un- 
buried Carcaſes of the Slain thus reſolve and go off 
into the Atmoſphere. Many other Inſtagces we 

have of the poiſonous Nature of putrefied ani- 

mal Subſtances, in rotten Eggs, mortified Fleſh, 

and the like: whence this ſeems to be another 
particular Species of Fermentation. 2 

52. It has been diſputed, whether there be a frrmenta- 
real Fermentation in the preſent Caſe, But ſup- tion deter- 
poſing this not to be a Diſpute about Words, it 1. 
| ſhould feem that there is a proper Species of . / 
Fermentation, peculiar to animal Subjects, as 
there is one peculiar to Vegetables. Till this Point 
be ſettled, we ſhould not lay down vegetable 
Fermentarion, as the Teſt and Standard of Fer- 
mentation in general, and fo judge of all other 
Kinds according as they approach to, or recede 
from, this Standard. For want of diſtinguiſhing 

in this Caſe, all true Fermentation ſeems denied 

to the Blood and Juices, circulating in a liv- 

ing animal Body, as well as to the Sap of Ve- 
getables. But were the Enquiry into Fermen- 
tation proſecuted in its full Latitude, and not 
. | _ arbitrarily: 
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arbitrarily confined to any ſingle Species, per- 

haps many natural and artificial Operations 
would prove to be actual Fermentations. To 
ſay that there is no Fermentation in the Blood, 
becauſe it affords no inflammable Spirit upon 
Diſtillation, is in effect the ſame as to ſay that 
Blood is not Wine. Whereas the Queſtion is 
not whether there be a vegelable Fermentation in 
the Blood, bur whether there be not an animal 


one; the Criterion whereof is the Production of 


a volatile urinous Salt, as the Production of an 
inflammable Spirit is the Criterion of vinous Fer- 
mentation. | 

53. And here is a Door opened for enquiring 
into the Chemiſtry of Nature, as it is exerciſed 
in the Bodies of Men; ſo as to diſcover the na- 
tural Means whereby vegetable Subſtances taken 
in at the Mouth, by the Way of Aliment, are 
prevented from running into vinous or acetous 
Fermentation; but are, on the contrary, changed 
into a balſamic, unctuous, and milky Liquor, or 
Chyle, that turns red in the Arteries, recruits 


'the Blood, and nouriſhes the Body, For all this 


ſeems to be the Effect of a peculiar animal Fer- 
mentation, the Laws and Proceſs of which are 
little conſidered. And in this View, the ſeveral 
Juices of the Body, as the Saliva, Bile, Pan- 
creatic Juice, c. may be regarded as animal 
Menſtruums, acted upon, and made to act in the 
Body, by determinate Motions, for determinate 


III, 
ExPERIMENT VIII. 


That there may be a Kind of Fermentation in mine- 
ral and metallic Bodies. 


54. We took an Ounce of Lead and as much 


Fermenta- Biſmuth, and melted them together in an Iron 


tion. 


, 


Ladle; 
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Ladle; then heating two , Ounces of Quickſilver 


in another Ladle, we mixed all the three me- 


tallic Matters together as an Amalgam; which, 
when cold, appeared perfectly uniform or homo- 
geneous, and totally paſſed thro* the Pores of 
Leather in a running Form, But this Mixture 
being ſuffered to cool, and ſtand quiet for ſome 
Hours, a groſs Matter ſeparated from it by De- 
grees, and floated upon the reſt ; which was left 
io thin and fluid, as to paſs through Leather, leav- 
ing the groſs metallic Matter behind, 
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55. Hence it ſhould ſeem that even metal- 73, xy. 
lic Matters may have their .peculiar Fermenta- riment ex- 
tions, as well as vegetable and animal Subjects. ndd. 


For when the preſent Experiment comes to be 
carefully conſidered, it appears to have all the 
Requiſites of Fermentation. For here is, (1.) 
a fluid Form, (2.) an uniform Matter, (3.) an 
inteſtine Motion, and (4) an actual Separation 
of a groſſer Matter, leaving a thinner behind. 
All which Particulars we have found to hold in 
the ſeveral Species of Fermentation above exami- 
ned. 

36. There are many more Inſtances of an 
apparent Fermentation in mineral Bodies, one or 
two whereof it may be proper to mention. Thus, 
if an aqueous Solution of the common green Vi- 
triol be expoſed to the Air in the Summer time, 


and kept continually ſupplied with freſh Water 


as the former exhales, the groſſer metallic Part 
of the Vitriol will ſubſide, and the reſt gradually 
ſhoot upwards all round the Veſſel, in Form of 
an unctuous, cruſty Matter; till the whole Body 
of the Vitriol is thus ſucceſſively ſo altered that 
the Part ſhot into the cruſty, unctuous Form, 
will neither become Vitriol again, nor corrode 
any freſh Metal; and in all other Reſpects 
it appears a different Thing from Vitriol, And 


hence 
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hence ſeem to proceed the Complaints of the 
Makers of Vitriol, that in rainy, windy, and cloudy 

Weather, their Vitriol-Stones, which lie open to 
1 the Air, will not ſometimes yield a ſolid cryſtal- 
| line Vitriol, but only an unctuous Matter. This 
| may therefore appear to be a Fermentation in all 
its Forms, as being attended with a ſpontaneous 
inteſtine Motion, a ſpontaneous Separation of 
conſtituent Parts, and a remarkable Alteration 
1 of the Subject. ; 
1 37. It alſo makes to the preſent Purpoſe that 
ſolid and hard Pyrites, or Vitriol-Stones, being 
expoſed to the Air and moiſtened with Water, 
| will, like a vegetable Subject a), grow hot, fume, 
and even take Fire, as was obſerved in our 
fourth Lecture, and afterwards afford Vitriol ; 
a Thing very different from the Stones them- 
| ſelves 5). So that, upon the whole, we may 
i conclude, that in a proper Senſe, there is an 
m_ actual Fermentation exerciſed, not only in the 


2 oOoEoSoRo_S 
FR... wo, yo * 


F vegetable and animal, but alſo in the mineral 
; | Kingdom. : 

1 V. 

1 Ax lous and Canons. 


1. All the Inſtances being duly conſidered, 
and a large View of Things taken in, we may 
define Fermentation, in general, a ſenſible inter- 
nal Motion of the conſtituent Particles of a 
moiſt, fluid, mixed, or compound Body ; by the 
Continuance of which Motion, thoſe Particles are 

| gradually removed from their former Situations, 
1 or Combinations; and again, after ſome viſible 
5 Separation is made, joined together in a diffe- 
| rent Order and Arrangement, And thus the 


4 See above, Exp. VI. 
4% See Lea. IV. Exp. V. 
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whole Proceſs of Fermentation conſiſts of two 


e different Operations, viz. an Analytical one, 
y whereby the Particles are reſolved, and a Syn- 
0 tbetical one, whereby they are new ranged: So 
- that whenever theſe two different Effects are 
8 found to be produced, in direct Sequence, with 
ll - the Circumſtances above deſcribed, we need not 
8 ſcruple to call the Operation by the Name of 
F Fermentation, whether it happen in the Blood, 


or other animal, vegetable, or mineral Sub- 
ſtances a). W CNA 7 nt 

2. That all ſeparable, mixed, or compound 
Bodies may be the Subjects of this general O- 
peration; but that the eaſter. they are ſeparable 
by Means of Water, Air, and Heat, the more 
readily they ferment 5). Thus the ſweet or fac- 
charine Part of Malt, more readily diflolving 
in warm Water, ferments eaſier than unmalted 
Corn, which is more clammy and will not 
diſſolve ſo ſoon. And hence the Fleſh of ani- 
mal Bodies putrifies ſooner than the Bones. And 
this appears to hold in all Inſtances c. 

3. That this general Fermentation is diviſi- 
ble into many diſtin Species, particularly in- 
to vegetable, animal, and mineral d); the vege- 
table Kind again into vinows, acetous, and pu- 
trefadtive; the vinous again into mucilaginous, 
mouldy, and putrefactive; and ſo of the ace- 
tous, Sc. Whence we may deduce a Canon for 
adjuſting all the different Species of  Fermenta- 
tion; which being once fixed might put an 
End to infinite hypothetical- Diſputes upon this 
Subject, and lead to farther Diſcoveries both 
in Nature and Art. | 


a) See the whole Lecture, | 
) See Exp. I. VI. it. 


©) See Exp. I. VI. VIE. 
4) See the whole Lecture, paſim, - 
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4. That it is in the Power of Man to pre- 
vent, ſtop, and regulate theſe natural Operations 
at any aſſigned Point of Time. Indeed it is thus 
we come by our Wines and Vinegars; It is 
thus that Men diſcovered the Art of Embalm- 
ing; It is thus we preſerve many vegetable, 
and animal Juices, in their natural or unfer- 
mented State; It is thus we preſerve Yeaſt, 
and Wine-Lees, Subjects extremely apt to pu- 


trefy; It is thus we can at any Time ſtop the 


Courſe of vinous Fermentation, and produce a 
ſweet, or half fermented Wine; It is thus we 
cure the Frettings, or other Diſeaſes of Wines; 
and thus we ſtop Mortifications in the Body, 
and Caries-in the Bones. And moſt of the Ar- 
tifices' employed for theſe Purpoſes, depend upon 
a Knowledge and Regulation of the phyfical 
Cauſes and Inſtruments that produce the Otiatige 3 
which Cauſes and Inftruments, as we above diſ- 
covered, are chiefly, Hear, Moiſture, and the 
external Air a). | | 

5. That a faccharine Matter is the Baſis of 
Wines, Vinegars, and inflammable Spirits 5). 

6. That a great variety of ſound, perfect, and 


"wholeſome Wines may be made, in Countries 


that do not naturally afford Grapes, by a prudent 
Uſe of Sugar, or Raiſins and Water c). 

7. That the Matters called Ferments are of 
Ule in beginning, regulating, and 3 


the Species of Fermentation c). Thus freſh Yea 


determines the Fermentation of Wheat - Flour 


to make our common Bread, which would 


prove of another Kind, if the Flowers or Lees 
of Vinegar were uſed. And thus ſpecific or de- 


a) See the whole Lecture, paſſim. 


5) See Exp. I. C. 15. &c. 
c) See Exp. I. 


terminate 


* 
of Fermentation and Putrefa&ion. 


terminate Ferments have their correſpondent Ef- 
fects. If Sugar, Honey, Manna, Treacle, or 


new Wine be added to Vinegar, themſelves are 


ſoon changed into Vinegar, without ſtopping to 
make Wine; becauſe the acetous Ferment, or Vi- 
negar, over- rules them. And ſo Vinegar is ſoon- 


eſt made in a Caſk that has before contained the 


ſame Liquor. And if the beſt Wine were put 
into a Caſk that had held putrefied Vinegar, 
the Wine would not now make Vinegar, but 
immediately run into Corruption. So great and 
ſo deciſive a Power have ſpecific Ferments; the 
Uſe whereof is therefore evident, and may afford 
conſiderable Rules in Chemiſtry, practical Phi- 
loſophy, and Arts. 

8. That the Degrees of. Fermentation. differ 
with the Degrees of Heat employed a). Thus 
we ſaw vinous Fermentation required a leſs. De- 
gree of Heat than the acetous; the acetous a leſs 
than the putrefactive; which. latter may even 
conſiſt with a Degree of Ignition 2). 

9. That a particular Kind of Fermentation 
may be carried on in the living Bodies of Ani- 
mals and Vegetables, which are largely ſup- 
plied with the requiſue Inſtruments, of Fermen- 
tation, viz. Water, Air, and Heat: And in Fact 
both Vegetables and Animals appear to, have an 
inteſtine Motion in all their circulating Fluids, 
which continually depoſite a groſſer Matter in 
the Canals and Parts they move through. Whence, 
by our Definition of Fermentation c), this natu- 
ral Act may be accounted a Species of Fermenta- 
tion, producing a Change in the nutrimental Mat- 


ter of Vegetables and Animals, and converting it 
into their own Subſtance. 


a) See Exp. I, II, III, IV, V, VI. 
2) See Exp. VI, 


c) See Ax. I. 
10. That 
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10. That when Vegetables or Animals die, 
there ſoon begins a different Kind of Fermenta- 


tion in all their Parts; tending now not to the Re- 


ir, but to the entire Deſtruction, of their orga- 


nical Veſſels, the confuſed Mixture of their ſolid 
Parts and Juices, and a Volatilization of their 


whole Subſtance a). | 

11 That dry or ſolid Bodies cannot, in that 
State, undergo a proper Fermentation: for tho? 
they may in that State be ſeparated into minute 


Particles, yet they cannot range. themſelves toge- 
ther in any new Order, nor depoſite a groſſer Part, 


without being agitated by ſome Fluid, or fuſpend- 
ed therein for ſome Time. And hence, in over- 
heated Mines, the Ore is thus anahytically de- 


ſtroyed, and cannot range itſelf into a metalline, 


or any other regular Order again, for want of 
the requifite Moiſture or Fluidity; whence the 
Matter appears like a Heap of rotten Earth, or 
what the Miners call Dead Metal 5); of which 
we have a remarkable Inſtance in the over-heated 


or fired Mixture of Sulphur and Iron-Filings c). 


12. That the terreſtrial, marine, and atmoſphe- 
rical Regions have each their proper Fermenta- 


lion, different in Kind, and ſubdiviſible into par- 


ticular Species, whereby the Changes of all Bodies 
one into another are naturally performed d); 
And that in Imitation hereof, by a thorough 
Knowledge of the natural Agents that produce 
theſe grand Effects, Art likewiſe may produce 
extraordinary Changes in Bodies e). 


a J See Exp. V. VI. 

b) See Exp VIII. | 

c) See Lea. XIX Exp.TIL. | 

4) See the preceding Lectures upon the Elements, See 
alſo that upon Menſtruums, and the ſeveral Experiments in 
the preſent Lefure, - 

See Led, I. paſſim. 
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LECTURE VII - 


CONTAINING 


Analytical Chemiſtry; or, the Art of Ana- 


Mg Vegetable, Animal, and Mineral Sub- 
ſances, and reſolving them into different - 
Parts or Principles. | | 


E 


* 25 H E whole of Chemiſtry may be com- Subject. 


prehended under the Art of reſolving 
Bodies into their Principles, and of 
compoling new Compounds from thoſe Principles, 
by Means of the common Elements, Fire, Air, 
Water, Earth, and particular Menſtruums. We 
ſhall accordingly in our preſent Lecture, endea- 


vour to enquire into the Buſineſs of chemical Re- 
| ſolution, in the vegetable, animal, and mineral 


Kingdoms, with a View to diſcover what uſeful 
Principles may be thence obtained ; intending, in 
our next Lecture, to conſider the correlative Bu- 
ſineſs of Compoſition : ſo that the two together 
may contain a ſummary Account of the Nature, 
Office, and Uſe, both of analytical and ſynthe- 
tical Chemiſtry ; of which the one takes Bodies 
to Pieces, or reduces them to their c nent 
Matters, and the other, by putting theſ®Matrers 
or different Pieces together again, in various 
Manners, forms a large Set of new Productions. 
that would be unknown to Nature without the 
Interpoſition of Art. And ſuch Productions, for 

Inſtance, are, Brandy, Soap, Glaſs, &c. 
2. But before we enter upon the Enquiry it- 
ſelf, it is neceſſary we ſhould diſtinctly explain 
E —— 
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what we mean by the Word Principle, about 
which many Diſputes have been raiſed We 
muſt therefore obſerve, that the more intelligent 
among the modern Chemiſts do not underſtand 
by Principles thoſe original Particles of Matter, 
of which all Bodies are by the mathematical 
and mechanical Philoſophers ſuppoſed to conſiſt. - 
Thoſe Particles remain undiſcernible to the Senſe, 


tho' aſſiſted with the moſt finiſhed Inſtruments; 


nor have their Figures and original Differences 
been determined by a juſt Induction. Leaving, 
therefore, to other Philoſophers the ſublimer Diſ- 


quiſition of primary Corpuſcles, or Atoms, of 


which many Bodies and Worlds have been formed 
in the Fancy, genuine Chemiſtry contents itſelf 
with groſſer Principles, which are evident to the 
Senſe, and known to produce Effects in the Way 
of corporeal Inſtruments. And theſe groſſer 
Principles are every Way ſufficient to anſwer the 
Purpoſes of philoſophical Chemiſtry, which con- 
ſiſts wholly in Experiment, and the Explanation 
of Facts and ſenſible Operations. Where, by the 
Way, it may be obſerved, that Chemiſtry is an 
Art extremely well ſuited to the Nature of Man, 
as it requires nothing more than the Uſe of ſuch 
Faculties as he evidently finds himſelf poſſeſſed 
of. But when once we leave the Oracles of Senſe, 
and introduce metaphyſical Speculations and No- 
tions into Chemiſtry, it then becomes a corrupt 
Fountain of Hypotheſis and Illuſion. To recti- 
fy Chemiſtry, therefore, the Rule is to keep cloſe 
to the@Fformation of our Senſes, the Laws of 
Induction, and the Uſe of material and ſenſible 
Principles. 

3. Theſe ſenſible Principles, fo far as we know 
them, are ſignificantly expreſſed by the common 
Words, Water, Earth, Salt, Sulphur, and Mer- 
cury : to which might be added the Air, if a Way 

| were 


itſelf 
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fect State, unmixed with other Bodies. 
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were known to fix it, ſo as to render it more ſen- 

ſible, tangible, and corporeal “. N 
4. By Vater we underſtand a ſenſible, tranſ- Vater. 

parent Liquor, without Taſte or Odour; that - 

freezes with a certain Degree of Cold, and liqui- 

fies from that State with a certain Degree of Heat; 


that extinguiſhes Fire, Sc. By the Chemiſts this 
is otherwiſe called Phlegm. CRT | 


5. By Earth we underſtand an inſipid, dry, Zartb. 
wdery Subſtance, that will neither diſſolve in 
ater, nor burn away in a ſtrong Fire; but, with 

the Addition of fixed Salt, melts into Glaſs. 


6. By Salt we underſtand any ſenſible Body Salt. 
that readily diſſolves in Water, taſtes ſnarp or 
pungent upon the Tongue, and has a great Diſ- 

oſition to unite with Earth, ſo as to appear in a 
olid Form; as in common Salt, Alum, &c:. 


7. By Sulphur we mean any Matter that will S«/bur. 
readily burn and diſappear in the Fire, and that 
will not eaſily, or of itſelf, mix with Water. 


8. And laſtly, by Mercury we underſtand a Mercury. 
ſenſible Body that has the Fluidity, Gravity, and 
Appearance of common Quickſilver. | 


9. We do not lay down theſe as adequate Defi- 
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nitions, but only as ſenſible Marks whereby the 


Things meant may be readily known and diſtin- 
guiſhed for ordinary Uſe. Juſt Definitions can 
be drawn only from a full and perfect Diſcovery 
of the Nature and Properties of Bodies, which 
we are far from knowing; nor do we uſually meet 
with any of theſe Principles in a pure and per- 
When 
they appear to the Senſes to be thus far purified, 
they are the Principles we mean, or what we 


See Lech. III. Exz. X. | 
| L 2 empha- | 
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emphatically call the Chemical Principles; tho 
they may be every one of them deſtructible, 


as to that Form: but then they ceaſe to be che- 


mical Principles. | 
10. And thus we have endeavoured to ſettle 


the chemical Meaning of the Word Principles, 


The Exte- 
riment 
made ge- 
Ber als * 


and to lay down Marks or Criterions for diſcover- 
ing and diſtinguiſhing them, when we meet with 
them hereafter in the following Experiments, 

11. Theſe Experiments we ſhall endeavour 
to make as general as we can, and give an 
Example in each of the three Kingdoms, as 
they are called, viz, the Vegetable, Animal, 
and Mineral. | 


EXPERIMENT I. 


That V egetables are reſoluble, by Fire, into four of 
the chemical Principles, viz. Water, Oil, Salt, 
and Earth. 


12, We took two Pounds of common Worm- 
wood cut ſmall, which we put into a Glaſs Retort 
in a Sand-Heat, and diſtilling with Degrees of 
Fire, and a frequent Change of Receivers, we ob- 
tained (1.) an aqueous Liquor, and (2.) an Oil. 
Then taking out the Remainder, and burning, 


or calcining it, in the open Air, it turned to a 


orey Kind of Aſhes ; which being boiled in fair 
Water communicated thereto (3.) a Salt. This 
Salt we obtained in a dry Form, by letting the 
Solution ſtand at Reſt for ſome Time, then decant- 
ing the clear Liquor, and exhaling the ſuper- 
fluous Water. And (4.) we found an earthy 
Subſtance remaining at the Bottom of the Wa- 
ter wherein the Aſhes were boiled, 


13. This Experiment being well attended to 
is very inſtructive, and ſhews that the chemical 
| Princi- 
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Principles above- mentioned are not imaginary or 
fictitious Things; but Things palpable, and evi- * 
dent to the Senſes. For here we have a Water, 
an Oil, a Salt, and an Earth, all afforded us by 
a vegetable Subject. And the Experiment may 
be made general without much Variation : for all 
the vegetable Subjects hitherto examined, in this 
Manner, reſolve themſelves into the ſame gene- 
ral Principles, which differ only (1.) in Reſpect 
of the Kind of Salt; that being in ſome more 
volatile, in others more fixed; in ſome acid, in 
others alkaline; and (2.) in the Nature or parti- 
cular Properties of the Oil; which in ſome 
Plants is thinner and more fluid, in others more 
groſs and viſcous; Sc. But all the Principles 
thus obtained agree to the general Definitions 
above laid down. So that there appears to be 
no Vegetable in Nature, but what is thus reſo- 
luble into Water, Oil, Salt, and Earth. 

14. To obtain theſe Principles pure, we muſt The Water 
(1.) ſeparate all the Oil that may chance to re- P fed. 
main ſuſpended in the Water. This is effected, 
in a conſiderable Degree, by the Filtre; which 
being kept continually filling up, ſo as that the 
lighter Oil may not come in Contact with the 
Paper, the aqueous Part is thus tranſmitted to- 
lerably free from Oil. (2.) But till there may 
remain ſome ſmall Proportion of oily and ſaline 
Matter therein ? If the ſaline Matter be acid, the | 
way to deſtroy it is, to mix a little Chalk, or * 
any pure and fixed alkaline Salt, with the Li- 
quor. By this means alſo more of the Oil will 
be ſet free; ſo that being now filtred again, 
and gently diſtilled with a ſoft Heat, the aqueous 
Part will riſe much purer, and paſs for Water 
in the Judgment of the Senſes. (g.) If the Plant 


#* Sc. 4—8, 
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was alkaline, and an alkaline Salt abound in the 
aqueous Liquor, let it be made neutral with one 


that is acid; and thus again the Water may be 
ſeparated pure, by means of the Filtre and Re- 


_ diſtillation. And this is the Method of mani- 


The Oil 
purified. 


The Salt 
purified. 


teſting to the Senſes, that the chemical Principle 
Water is naturally lodged in, and may be ſepa- 
rated from all vegetable Subſtances *. 

15. In order to procure the Sulphar, or oily 
Principle, pure, the unctuous Matter, obtained 
by this general Proceſs, may be waſhed from 
its adhering Salts and groſſer Earth in warm 
Water, barely by ſhaking them in a Glaſs to- 
gether, and then ſeparating the Oil from the 
Water by means of the common ſeparating 


. Glaſs; where, if the Oil be ſpecifically heavier 


than Water, it ſinks to the Bottom, and may 
be ſuffer'd to run out firſt ; if ſpecifically lighter, 
it floats a-top, and may by the Finger applied 
to the Bottom of the Glaſs, or ſome other Con- 
trivance, be kept behind, when all the Water 
and feculent Parts are run from it, 
16. To obtain the ſaline Principle pure; (1.) 
if it be of the volatile urinous Kind, the Matter 
may be diſſolved in Water, and made to paſs 
the Filtre; then ſet in a gentle Heat to ſublime : 
for it will thus riſe and leave the Water behind, 
as being much more volatile than that. (2.) If 
it be required ſtill purer, the beſt Method hi- 
therto known is, to ſublime it from finely pul- 
verized Chalk; then to ſaturate it with a clean 
Spirit of Sea-Salt, ſo as to convert it into a true 
Sal-Ammoniac; which being mixed with Salt of 
Tartar, and again ſet to ſublime, the volatile 
Salt will rife highly purified, ſo as long to 
retain its Whiteneſs. (3.) But if the "Aline 


* See Le, V. Exp, I. 
Matter 
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Method of purifying it is, to diſſolve it in fair 
cold Water; ſuffer the Solution to ſubſide; then 
decant the clear Liquor, and evaporate it in 4 


clean Iron Pan or Glaſs Veſſel, conſtantly ftirr- 
ing it, till it becomes dry and white : (4 Or 


to purify it ſtill farther and render it y 
white, let it be put into a clean Crucible, and 
expoſed for a while amidſt the Flame of burning 
Charcoal, but without Melting it. 


Matter obtained be of the fixed Kind, the 


IST 


17. Laſtly, to obtain the earthy Principle in The Earth 
its Purity, let it be thoroughly calcined, boiled ur ifa. 


in ſeveral Waters, in order to get out all its Saltz 
then dry it over a clear Fire, or in the Sun. 
And if theſe ſeveral Operations be performed 
in Perfection, we then obtain what we pro- 


perly mean by the chemical Principles ef Vee 


tables. 

18. And tho' it be not always neceſſary for 
the Purpoſes of Chemiſtry, or the common Calls 
of Life, to bring theſe Principles to the Degree 
of Purity here mention'd, yet there are many 
Caſes that abſolutely require them to be ſo puri- 
fied; otnerwiſe the Operations in which they are 
employed may eaſily miſcarry: and this we deſire 


may be noted as one conſiderable Reaſon of 


the Failure of particular Experiments and Ope- 
rations, both in Chemiſtry itſelf, and in many of 
the chemical Arts; particularly the Art of Glaſs, 
Diſtillation; &c. 


19. The Uſes of this leading Experiment are U/: of the 
numerous ; we ſhall touch upon a few of them. eri 


And firſt, we may learn from it that theſe che- 
mical Principles are found in different Quanti- 
ties in different Vegetables, or in the ſame at 
different Seaſons or Times of Growth. Thus, 
for inſtance, Olives, Almonds, Mace, Sr. con- 
tain ſuch an W of Oil, to the other 

L 4 Prin- 


ment. 
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Principles, that it may be copiouſly got from 


them barely by Preſſure. The Vine in the 
Spring affords a larger Proportion of fixed alka- 
line Salt than at any other Seaſon; and the ſame 
holds of the Wood uſually burnt for Pot-aſh. 


And thus we find that the aqueous and faline 


Principles preſide in Vegetables in the Spring, 
but the oily in the Summer and Autumn ; that 
all young Plants abound more with Water, than 
ſuch as are full grown; and that Oil is moſt 
plentifully contained in the oldeſt Trees, and 
thoſe of the colder Climates. Whence we are 
directed to the proper Times, Seaſons, and Places 
for felling the Timber deſigned for Pitch, Pot- 
aſh, Fewel, and Charcoal. 

20. By applying this Experiment to different 


Vegetables it has been found, that Vegetables 


are naturally diſtinguiſhable into two grand 


Tribes, viz. the Acid and the Alkaline; the 


firſt affording a volatile Acid, and the other a 
volatile Alkali, upon dry Diſtillation. Thus 
Guaiacum, Cedar, Box, Cinamon, Cloves, Sor- 
rel, Mint, Baulm, Sc. afford an Acid; but 
Garlick, Leeks, Onions, Horſe-radiſh, Scurvy- 
graſs, Muſtard, Sc. afford an Alkali; which, 


when rectified, is hardly diſtinguiſhable from 
that of animal Subſtances, ſo as nearly to re- 
ſemble the Spirit and Salt of Hartſhorn a). 


21. This Experiment alſo ſhews. us the Me 
thods of making or procuring Tar, Charcoal, 
fixed Salt, jand elementary Earth, from Vege- 
tables; foyr capital Things in Arts and Trades. 


Tar is the ſcorched Oil of unctuous Wood, forced 


out by Fire, as the groſs Oil is in the preſent 


Experiment 5). Charcoal is Wood burnt cloſe 


4 See Lea. VII. Exp. VI. 


6 See allo Led. II. Exp. III. 


te 
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to Blackneſs 4); Soap, a Mixture of fixed Salt 
and Oil; Glaſs, a mixture of Earth and fixed 
Salt; and elementary Earth makes all the Teſts 

and Coppels for refining of Gold and Silver. 
22. Again, the preſent Experiment ſhews us 
the Nature of vegetable Fumes, by which, in the 
Way of animal Curation, Fiſh and Fleſh are long 
preſerved, free from Putrefaction or Corruption. 
For where-ever green Wood, or. any acid vege- 
table Matter is burnt, the acid Particles : riſe 
with the Smoke, and in this Form penetrate and 
lodge in animal Subſtances expoſed thereto ; 
ſo that this Smoke acts upon them in the ſame 
Manner as the Fume of Spirit of Sea-Salt or Ni- 
tre would do. And whether it be not a nitrous 
Acid which thus tinges the Hams, Herrings, &c. 
red in drying, we recommend to farther Exami- 
nation. nd et 
23. Our Experiment alſo confirms what was 
before obſerved ), that the Force of Fire is not 
ſufficient to reduce a vegetable Subſtance to Aſhes 
without the Help of the Air, and that ſo long as 
the fixed Oil, which cauſes the Blackneſs, re- 
mains in a vegetable Coal, it will afford no fixed 
Salt by Decoction in Water c). Whence for mak- 
ing Pot-aſh, and all the fixed Salts, to Advan- 
tage, we have this Rule, thoroughly to calcine 
the Subject, ſo as to leave no fixed Oil behind. 
24. And hence we are alſo inſtructed in the 
phyſical Nature of a vegetable Coal, and ſee 
how it may have ſuch conſiderable Effects upon 
Metals, in the Way of a Flux; ſince we find it 
contains a fixed Oil, firmly united to the Matter 
of a fixed Alkali z whence, to uſe this Coal as 
a Flux, is the ſame Thing as to ule a fixed Salt 
a4) See alſo Leck. II. III. | 
6) Led, II. Exp. IV. 
c) See Lea, II. Exp, IV. 5 
Yi; In- 


* 
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intimately united with a fixed Oil, which ope» 
rates powerfully upon Ores, as we have formerly 
ſhewn . And ſo much for the Aualyſis of Ves 
getables. ' * 


II. 


. 


EXPERIMENT II. 


That animal Matters are reſoluble, by Fire, into 
the four chemical Principles, Water, Oil, Salt, 
and Earth. 


- Fone ana-. 25. We took four Pounds of animal Bones, 
ged. that had been well boiled to get out their Mar- 
row or Fat, and then thoroughly dried again; 
and breaking them into ſmall Lumps, we put 
them, dry as they were, into an earthen Retort, 
luted on a Glaſs Receiver, and diſtilled, with 
Degrees of Hear, in a naked Fire. There firſt 
came over in Drops an aqueous limpid Liquor, 
which we reſerved apart, by changing the Re- 
ceiver. Then increaſing the Fire there came 
over white Fumes, a volatile Salt, and a Quan 
tity of Oil. The Veſſels being ſuffered to cool, 
we found the Bones turned black in the Retort; 
but being calcined in a naked Fire, with the 
Admiſſion of the free Air, they turned to white 
Aſhes. Then boiling theſe white Aſhes in 
Water, we found by Evaporation that they 
communicated no fixed alkaline Salt thereto. 
The Expe- 26. This Experiment is general, or ſucceeds, 
riment ex- with little Variation, in all other animal Sub- 
tended. jects, whether they be Fleſh, Blood, Serum, 
Fiſh, Birds, Snakes, the Whites of Eggs, Horn, 
Hair, Hoofs, Silk, or the like; the principal 
Difference being only, that cheſe Subſtances 


* See Le#. I. Exp. III. See alſo hereafter the LeQures 
upon Mineralogy and Metallurgy. | 
teſpectively 


| | . 1 
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reſpectively contain more or leſs Earth, Water 
Salt, and Oil. Thus Blood being diſtilled in 


its natural State; vr as it is drawn from the Vein 
of a healthy Perſon, will yield about ſeven-cighas 
of its Quantity in Water. And if any animal Sub- 


| jet be not well purged of its Oil, by boilingg 
common Water, betore it is committed to Pi- 


ſtillation, it thence affords a greater Quantity of 


a burnt empyteumatical Oil, that: ſtrongly taints 


and impregnates the volatile Salt and Water, 
with a nauſeous Scent and Taſte; which are hard 
to get rid of, even by repeated Rectifications. 
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27. The Principles ſeparated by the preſent 7 Ve 


Experiment appear to be, in general, the ſame 


with thoſe before gained from a vegetable Subject. 
They may be ſeparately purified and made ele- 


mentary, after the ſame Methods as we there 


laid down. And thus, by comparing the Pro- 
ductions of both Proceſſes together, we ſhall find 


that we have a Water, an Oil, a Salt, and an 


Earth in both Caſes. | 
28. The two Waters ſeem ſcarce to differ, 

' when reduced to the ſame Degree of Purity; no 

more do the Oils and the Earths; but all the 


Salt in the preſent Caſe is volatile; the Aſhes 


containing no fixed Salt at all: whence this ap- 
pears to be the principal chemical Difference 
betwixt vegetable and animal Subjects, that the 
vegetable Kind yield a fixed Salt by Calcination, 
and the animal Kind, one that is volatile by Di- 
ſtillation. But this holds only of the acid Species 
of Vegetables; for the alkaline Species yields 
little or no fixed Salt upon Calcination. So that 
betwixt the alkaline Tribe of Vegetables, and 
the whole animal Kingdom, there ſeems to be 
little Difference; either in this, or any other 
chemical Reſpect *, But tho* ſome Difference 

* See Leck. VII. Exp. VI. 5 ; 

| ſhould 


x56 
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ſhould be found betwixt the animal and vege- 


table Oils, as there is thought to be in the 


Making of Soap, and ſome other Inſtances ; yet 
the Principles of animal and vegetable Subjects 


may be juſtly reputed the ſame, as both equally 


e to our general Definitions of Water, Oil, 
and Earth a) But when the ſeveral Prin- 


8 


ciples of Vegetables and Animals are reduced to 


the ſame Degrees of Purity and Fineneſs, there 
ſeems, ſo far as our Trials have gone, to be no 
ſenſible Difference between them. Thus the 
pure elementary Earth of Vegetables ſerves for 
the making of Teſts and other Purpoſes, as well 
as the elementary Earth of Animals; ſolid Soap 
is made of vegetable Oils, as well as of animal 
Fats; and the volatile Salt of alkaline Vegeta- 
bles, or even of acid Vegetables when putrified, 
is not to be diſtinguiſhed from the volatile Salt 
of Animals, when both are thoroughly purged 
and purified, | 

29. But the Labour and Difficulty required, 


mal Prin- to bring theſe Principles to a high Degree of 
<eples bow Purity, has proved a chief Cauſe of their being 


purified 


thought different; for we ſee that the Oil tena- 
cioufly adheres to the volatile animal Salt, and 
thus adds ſome Qualities that do not properly 
belong to that Salt. But if a volatile animal, 
and a volatile vegetable Salt, be each ſeparately 
converted into Sal-Ammoniac, by Means of 
Spirit of Sea-Salt, no ſenſible Difference can be 
found betwixt them. And thus, if a vegetable 


Oil and an animal Oil were equally purified, 
ſubtilized, and freed from all the Matters that do 


not eſſentially belong to them, they would not 
ſenſibly differ. At leaſt, this ſeems confirmed 
by ſeveral Experiments 5). 
a) See above, F. 4 —8. . | 
þ See Dr. Cox's Papers in the Philoſophical Tranſaions. 
30. And 
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33. And hence may ſome Advantages be de- Farther 
rived to Arts and Trades, by making the Sub- . 


jects of one Kingdom ſerve for thoſe of th 


other, where the one is cheaper than the other. 
Thus, as we before obſerved *, a volatile Spirit 
and Salt, like thoſe of Hartſhorn, may be drawn 
ſrom the alkaline Species of Vegetables, and all 
putrefied Plants; at leaſt from Bones, purged 
of their Fat by boiling in Water. 
1. The preſent Experiment has many other 
Uſes and among the reſt remarkably ſhews how 
a perfectly dry, inſipid, ſcentleſs, and ſolid Bo- 
dy may yield a great Variety of Taſtes and 
Odours, barely by being applied to the Fire. 
For the impure Water, the volatile Spirit, the 
Salt and the Oils, have each a particular Taſte 
and Odour. And tho? the Subject itſelf were 


fixed, we ſee it nevertheleſs affords ſeveral vola- 


tile Matters. And as this fixed Subſtance was 
originally compoſed of a fluid Matter, we are 
hence taught that the animal Solids and Fluids 
have the ſame common Nature ; their Difference 
conſiſting only in a greater or leſs Proportion of 
Water and Earth. For Blood, upon the like 
Analyſis, affords more Water and leſs Earth 
than Bone. | 

32. This Experiment likewiſe ſhews us that 
a Bone may be entirely diveſted of its Water, 
Salt, and Oil, without loſing its priſtine Fi- 
gure and Dimenſions. For after well Principles 
are ſeparated from it, the elementary Earth, 
tho* abſolutely dry and friable, ſtill hangs toge- 
ther in the natural Form and Figure of the 
Bone; which thus remains exhauſted of all that 
Matter, which the Fire was able to carry off, 


without affecting the elementary Earth itſelf. 


ds See Ltd, VI, Ext. VI. 


Whence 
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Whence we evidently ſee that the Uſe of this 
elementary Earth, in vegetable and animal Bo- 
ies, is to afford a Lodgment, a Support, or 
WMeleton to the other Principles, which are much 
more diſſipable and deſtructible than itſelf. 
33. And as our Experiment ſucceeds alike in 
all animal Matters, and even in the Jelly ob- 
tained from a Bone by long Boiling, till the ele- 
mentary Earth is elixated, or drained of the other 
Principles; we hence learn that the Matter of 
theſe other Principles proceeds only from the 

uices of the Body, where, as well as in the 
Jay. they appear in an almoſt inſipid and in- 
odorous State, yet are capable, by Diſtillation, of 
affording Subſtances ſo highly ſapid and odorous, 
as we find the volatile Salt and Oil to be. 
Whence this Concluſion naturally follows, that 
theſe Principles did not exiſt in a volatile State 
in the Body, as requiring even a greater Degree 
of Heat, than that of boiling Water, to ſepa- 
rate them. | 
34. We may farther obſerve that the preſent 
Experiment affords us the moſt volati'e Sub- 


ſtance hitherto known; for well-purified animal 


Salt is more yolatile than Spirit of Wine, and 
riſes in Diſtillation before it, Hence this Salt 
readily evaporates in the open Air, and being 
laid upon the Palm of the Hand goes off inſen- 
ſibly, without any Effect; tho' if it were preſſed 
cloſe to the Skin, by a ſticking Plaiſter, it would 
prove corroſive; and in this Manner it is ſome- 
times uſed, ſor making Iſſues in Children, inſtead 


of the ſtronger Cauſticks. | 


II. Ex- 
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I. 
ExpERIMENT II. 
That certain mineral or metallic Bodies may contain 
four of the chemical Principles, viz. Sulphur, 
Salt, Earth, and Mercury. 


35. We took two Ounces of native Cinnabar Ciasaba- | 
reduced to fine Powder, and mixing it with fix ad. 


Qunces of Quick-lime, we put the whole into an 
eathern Retort, and diſtilling into a Baſon of 
Water, we found a conſiderable Quantity of 
running Mercury at the Bottom thereof. The 
Matter remaining behind in the Retort being 
boiled in a Lixivium of Pot-aſh, and the Solu- 
tion precipitated with Allum, lets fall a fine Kind 
of Brimftone called Lac Sulphuris, which will 


ſublime into true Flowers of Brimſtone, that | 


may be melted, and run into a Roll. This Brim- 
ſtone being burnt, in the common Method, un- 
der a Glaſs Bell, reſolves into an acid Liquor, 
leaving an uninflammable, ſcurfy, terreſtrial Mat- 
ter behind; which being treated as an Ore, fome- 
times affords a ſmall Proportion of Metal, either 
Iron or Copper. 

36. We have here an inſtructive Experiment, 
which being fully explained might lead to con- 
fiderable Diſcoveries. It ſhews that a true run- 
ning Mercury may he concealed in metallic Ores, 
or ſtony Earths; for native Cinnabar is but an 
Ore of Mercury, conſiſting, as we fee, of two 
different Matters, Sulphur and Quickſilver, which 


We endeavoured to ſeparate the Sulphur from the Cin- 
nabar, by boiling ſome pulverized Cinnabar in a ſtrong Lixi- 
vium of Pot-aſh and Quick-lime, expecting the Mercury 
ſhould fall to the Bottom in a running Form; but had no 
Succeſs at the End of two or three Hours. 
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filver, which are ſeparable by Diſtillation with 
Quick-lime or Iron Filings ; and ſometimes by 
long Bolling in a ſtrong alkaline Lixivium. 

37. It were highly proper, if poſſible, to ren- 
der the preſent Experiment general ; and, if the 
Nature of the Thing would admit thereof, apply 
it to extract a running Mercury from Metals, as 


we have here done from a native Ore or mineral 
Subſtance. For the more intelligent Chemiſts 


agree, that the true Analyſis of metalline Mine- 


rals depends upon what is called their Mercurifi- 
cation; that is, the obtaining Mercury from 
them. And for this Purpoſe there are three 
Methods propoſed. The firſt is by Means of a cer- 
tain Mercury, ſo prepared as to have a diſſolving 
Power, and to take up the Mercuries of Metals, 
in the ſame Manner, as Water diſſolves Salt from 
Aſhes. The ſecond is by Means of certain re- 
generating Salts, particularly Sal-Ammoniac, which 
ſhall detain the more earthy Parts of Metals, and 
leave their Mercuries ſeparable from them b 
Sublimation or otherwiſe. And the third Me- 
thod is by Means of a large Lens, or double 
Convex Glaſs; in the Focus whereof, if any 
Metal be applied, its mercurial Part is ſaid to 
ſeparate and go off in Fume, which when col- 
lected and condenſed appears to be running 
Mercury. 

38. The firſt Method would be eaſy, if the 
proper Mercury for the Purpoſe could be readily 
procured, The ſecond is extremely laborious, 
and requires much Patience, and Reiteration. 
But the third ſeems eaſy enough, and practicable 
to Advantage, when a Glaſs of three or four Foot 
in Diameter is at hand, the Sky ſerene, and the 
Sun ſhines ſtrong “. 


* See M. Homberg's Experiments, with the Duke of Or- 
leans's Lens, in the French Memoirs. ; 


39. Let 


* 2 ON 1 
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n 
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07 nn Chemiſtry. 


g9. Let us not be miſapprehended as if we were 
here -launching out beyond the Confines of ge- 


nuine Chemiſtry, whoſe Office it is to keep clole 
to the Senſes, without indulging any Degree of 


Speculation and Hypotheſis : we only mean to 


give an Occaſion for proper Trials to be made, - 
which alone can determine whether running Mer- 


curies are obtainable from Metals, or whether a 
fixed Metal may not be obtained from running 
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Mercury. Indeed we ſhould be wanting to the 


Art we are endeavouring to improve, if we 


did not, at a time when almoſt every Chemiſt in 


England is preparing the Mercurius precipitatus 


per ſe, requeſt them to try whether a ſmall Por- 


tion of their fluid Mercury is not- by the Opera- 
tion fixed into a ſolid Grain of Metal; and if ſo, 
what Metal it is, and whether more of it be not 


procurable by grinding their Precipitate, ex- 


poſing it again to Digeſtion, and repeating this 


Operation for a Number of Times ſucceſſively, 
till it may happen that Part of it will bear 
the Cupel. 2 55 


40. In the ſame View we recommend it, to 


thoſe who deſire the Improvement of Chemiſtry, 
that they would procure a double Convex-Glals, 
three or four Feet in Diameter, and try whether, 
when a Metal is expoſed to the Focus thereof, 
the metallic Matter which goes off in Fumes, 
being collected by a proper Veſſel dextrouſly a 

plied and plunged in cold Water, may not' 

thus condenſed, and aſſume the running Form 
and other Properties of an actual Quickſilver. 
If theſe Experiments ſucceed, they may richly 


repay the Coſt, by uſeful Knowledge at leaſt. 


41. But to proceed; we are farther to obſerve 
from the foregoing Experiment, that as common 
Brimſtone he itſelf into an acid Liquor and 
an earthy Matter, we find that certain mineral 

M or 
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or metallic Subſtances will, by a proper Analyſis, 
afford the four chemical Principles above men- 
tioned ; wiz, running Mercury, Sulphur, Salt, 
and Earth. But it is not ſuppoſed to hold uni- 
verſally, that all mineral Subſtances ſhould afford 
a running Mercury upon their Analyſis ; but on- 
ly ſuch of them as are properly metallic. 

42. So far as the Analyſis of Minerals has 


z. been carried, it ſhould ſeem that all Metals con- 


fs of Mi- tain a running Mercury, fixed in them, as Water 


zeral;s. 


is fixed in dry animal or vegetable Subſtances a), 
and joined with a Sulphur, or an inflammable 
Part, and an Earth; beſides a little Salt in ſome 


of them 5). The Foſſil Salts reſolve into a large 


Quantity of Acid, which is always united with 
ſome Sulphur, and a ſmall Proportion of Earth. 
Moſt Stones reſolve into a large Proportion of 


Earth, and a ſmall Quantity of aqueous and ſul- 


phureous Vapour. And Earths reſolve into a 
mere terreſtrial Subſtance, a little aqueous Acid, 
and a ſmall Proportion of Sulphur. 

43. Upon the whole therefore we may conclude, 
that the five Principles above laid down, wiz. 
Water, Earth, Salt, Sulphur, and perhaps Mer- 
eury, are the true Chemical Principles of vege- 
table, animal and mineral Subſtances c). | 


% 


Ax1oms and Canons. 


1. It appears from our preceding Enquiry, 
That genuine Chemiſtry conſiſts in a legitimate 
Uſe of the Senſes, keeping entirely to ſenſible 


a) See Lea, III. ad fem. 
. 6) See M. Homberg upon the Chemical Principles, in the 
French Memoirs. | | 

c) No notice is here taken of Air as a Chemical Principle, 
for the Reaſon before aſſigned. See above, 5 3. See alſo 
Lea. III. paſſim. 


Things 


. 
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Things, or the Law of Induction, for its Prin- 
ciples and Explanations a); but, if it once in- 
dulges hypotherical Nations, Fiction, Illufion, and 


Darkneſs enſue, inftead of ſure Rules, uſeful. 


Diſcaveries, and Light to the Underſtanding, 
2. That the common chemical Principles are 


juſtly faid 0 be Water, Earth, Salt, Sulphur, and 


Mercury; whereby many chemical Effects are 
explicable to common Senſe and Reafon, ſo far 
as to afford Rules of working, to the Advantage 
of the Art and of ordinary Life 3). 3 
3. That as animal and vegetable Subſtances 
are reſol vable into the ſame Principles ), there is 
no Neceſſity. for making more than twa Diſtinc : 
tions or Claſſes of chemical Principles, viz. the 
Vegetable and Mineral; which ſeem to differ 
chiefly in-this, that the merallic Species of Mine- 
rals may afford a running Mercury, whereas t 
vegetable and ſimple mineral Species will nat. 


4. That the different Combinations of theſe 


five chemical Principles make all that vaſt Y aziety 
of natural and artifical Bodies, which have hitkertq 
been analyſed by the Fire; the Pifferegca of theſe 
Bodies appearing to ariſe from the different Pro- 
tions wherein theſe Principles are mixed. 
hence, unleſs we except the Air, there ſeems 
no Neceſſity for introducing a larger Number of 
Principles, to account chemically for all the ya- 
rious Phenomena of Nature and Art. 8 
5. That the correſpondent animal and vegetable 
Principles may in many Caſes be uſed for one an- 
other; ſo as to render volatile Salty ang. Oils 
cheaper, and leſſen the Expence attending their 
Uſe in particular Arts and Trades . 


a) See the whole Lecture, paſim. © 
J) See Exp. I. II. ho 
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6. That in order to leſſen the Trouble and Ex- 
pence of procuring the volatile Salts of animat 


Subjects, theſe Subjects ſhould be firſt purged of 
their Oil and unctuous Parts by boiling in Wa- 


ter: after which they may be made to afford vo- 


latile Salts and Spirits, as pure as unboiled Hart- 
ſhorn, or purer 3). But care muſt be taken not 
to boil the Subject too long, otherwiſe a Jelly 
will alſo be drawn out of it; which Jelly plenti- 
fully contains the Matter of the volatile Salt. 


7. That the unrectified volatile Salts of vege- 
table and animal Subſtances are true Sales volatiles 
oleoff ; that according to the Difference of the Oil 
abounding in them, they are properly diſtinguiſh- 
ed into Salt of Hartſhorn, Salt of Ox bone, Salt 
of human Blood, of Silk c. But that when theſe 
Oils are totally ſeparated from them, they be- 
come one and the ſame undiſtingutſhable vola- 
tile Salt 5). * 

8. That the ſo called volatile Spirits of vege- 
table and animal Subſtances, conſiſt only of a 
large Proportion of Water, impregnated with ſome 
of the volatile Oil and Salt of the Subjects; and 
that they may accordingly be reſolved by Rectifi- 
cation into theſe three Principles; ſo that there 
is no Neceſſity for introducing a ſpirituous Prin- 
ciple+ ). | 

9. That it is the Admixture of Oil which gives 
the Colour to volatile Salts and volatile Spirits; 
for when this Oil is totally ſeparated from them, 
the Salt is permanently white, and the Spirit 
pellucid c). | 


a) See Exp. IT. 
) See Exp. I, II. 
c) See Exp. II. 


10. That 
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10. That volatile Salts are obtainable from all 


Kinds of Land Animals, the amphibious and 


ſubterraneous Tribes, Birds, Fiſh, and Reptiles ; 
from alkaline Vegetables without PutrefaCtion ; 4 
from other Vegetables after Putrefaction; from 
Soot, Horns, Hoofs, and all refuſe Ae and 
vegetable Matters, ſuch as the Pith of Horns, 
Urine, the Blood of Slaughter houſes, &c. and 
that as pure and perfect as from Hartſhorn: 
Which affords a Rule for making volatile Al- 
kalies and Sal-Ammoniac cheap in England. 
11. That elementary Earth, a Subſtance fixed 
and of itſelf unalterable i in the Fi ire, Air, or Wa- 
ter, conſtitutes the firm Baſis, or Skeleton, of all 
animal and vegetable Subſtances ; and that Wa- 


ter, Salt,and Oil mixed, and wedged betwixt the 


Particles of this Earth conſtitute all animal and 
vegetable Subſtances 

12. That there is only one Kind of volatile 
alkaline Salt, when reduced to abſolute Purity; 


the apparent Difference betwixt the volatile Salts 


depending entirely upon the different Oils where- 
with they are mixed 5). 

13. That by endeavouring to purity the che- 
mical Principles too high, we do but deſtroy 
their Natures c), or loſe the Properties whereby 
they produce their ſpecific Effects. Thus Oils are, 
by numerous repeated Diſtillations, loſt in the 
form of Oils, and turned into Earths ; volatile 
Salts fly away in repeated Sublimation; and 
fixed Salts turn to Earth by repeated Solution 
and Filtration d). 

14. That animal Bodies naturally contain no 
fixed Salt, tho* the acid W which are 


a) See Exp. I, II. 

b) See Bo. I, II. See 8 3 upon Oli. 
c) See Exp. I, II, 

4) See Mr, Bye s Sceptical Chemiff, 
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uſed as Food; contain it plenti fully a). Whence 
there is lodged in the Body a Power of convert- 


=_ ing the Matter of fixed Salt into the Matter of 
Wi polatile Salt. 
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15. That the volatile animal Salts, and the fixed ö 
vegetable Salts, differ chiefly witk regard to their | 
Volatility and Fixedneſs, and the Effects thereon | 
depending; but agree in other Reſpects. Thus 
they both make an Eferveſcence, and turn 
neutral, when ſaturated with Acids; they art 
both corroſive, hot and fiery, x. a). 

16. That a principal Reaſon of the Difficulties 
attending the Analyſis of Bodies, is the natural 
Affinity, or Relation, which ſome of the chemi- 
cal Principles have to others ; whence they cohere 
ſtrongly together, ſo as not to be well ſeparated 
pure 5), Thus part of the volatile Oil of Animals 
uſyally riſes with the ſame degree of Heat as 
the volatile Salt, and intimately mixes there- 
3 Sc: Whence, to improve Chemiſtry, we 

ould ſeek out for other analyſing Powers be- 
fides Fire. And ſuch an one in the preſent Cafe 
is Water; which imbibing the volatile Salt, 
more ſtrongly than it does the Oil, thus makes a 
more perfect Separation; whereas Fire chiefly 
acts as an Analyſer, when there is a conſiderable 
Difference between the Volatility of Bodies ; as 

in a Mixture of Water, Alcohol, and volatile Salt, 

- all which riſe ſeparately after one another ; the 
any Salt firſt, the Alcohol next; and the Wa- 
_ | 

17. That the 'Mercuries of Metals may be 
real things, ahd procurable different Ways ; and 
that poſſibly theſe Mercuries, or the common 
running Mercury, may be convertible into Me- 


2) Ste Exp: L, IT. 
b) See Exp. I, II, III, 
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tal. But this Matter. requires a farther Exami- . 


nation, and ſhould be brought under the direct 

Evidence of Senſe a). | | 
18. Laſtly, that there are certain Inſtruments 

and chemical Operations, which though little 


attended to may afford great Light to the Un- 


derſtanding, and prove highly advantageous in 
chemical Philoſophy and Arts : we inſtance, for 
the preſent, the Mercurification of Metals, the 


powerful Furnace of the Sun, the artificial Uſe 


of the common Elements, Sc. a) all which we 


ical Philoſophers, 


4) See Exp. III. 
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CONTAINING 


Synthetical Chemiſtry; er, the Art of Re- 
| compoſing Bodies. 


CLE TIT 


The Sub- 1, IN our laſt Lecture we endeavoured to e 
Jer. plain what the more intelligent Cheri 
| underſtand by analytical Chemiſtry, or the Reſo- 
1 lution of Bodies; in the preſent we propoſe to 
+ | give ſome Inſtances of Recompoſition, or the 
compounding of Bodies from their ſeparated 
Parts or Principles, ſo as to compoſe the Ori- 
ginal whole again. This indeed is extremely 
difficult to effect univerſally; yet it may be done 
in ſome caſes ſo accurately, that the recompoſed 
Body ſhall be perfectly undiſtinguiſhable, by the 
Senſes, from that which had never been ſeparated 
by the Fire. And if the Art of Chemiſtry were 
8 it would be able thus to recompoſe, at 
eaſt in ſome tolerable manner, all the Bodies it 
divides. At preſent it is far from this Perfection, 
eſpecially in the vegetable and animal King- 
doms; where, by reaſon of the vaſcular Texture 
of the Parts, ſuch a Recompoſition ſeems almoſt 
impracticable, unleſs the natural or organical 
Structure be ſome way or other preſerved, or 
artificially imitated. We are therefore carefully 
to diſtinguiſh betwixt the Regeneration of orga- 
nized, and the Regeneration of unorganized 
Bodies. As the latter is much the more ſimple 
and eaſy, we ſhall begin with that, and aſcend 
by degrees ro the more complex Kinds; ſo as to 
ſhew 


o 


Of Synthetical Chemiſtry: 169 
ſhew where this Regeneration may' be rationally 
expected, and where it is leſs to be hoped for; 
together with the ways of carrying this Part of 
Chemiſtry to greater Perfection. 

2. This | Syntbetical Chemiſtry, taken in the Synthetical 
ſtrict Senſe, for the Recompoſition of Bodies Chemi/try. 
from their own Principles, is rather of philoſo- 
phical than ordinary Uſe. And it will doubtleſs 
be aſked, to what Purpoſe do we ſtudiouſly en- 
deavour to recover thoſe Bodies by Art, which 
Nature affords us in plenty? We anſwer, it 
I '  - would ſhew an extreme Perfection and Power in 
; . Chemiſtry to be able to do this, and prove, 

either that Bodies might be taken to pieces by 
| the Fire, without altering or injuring their natu- 
| ral Parts, or at leaſt that any accidental Altera- 
; tion brought upon them by the Analyſis, might 
eaſily be reftihed or aboliſhed by a Recompo- 
ſition, | 
7 3. But here we are to guard againſt a Fallacy : 
| for ſuppoſing the Art of Chemiſtry ſo far ad- 
vanced as to reinſtate Bodies after their Ana- 
lyſis, we muſt not thence conclude that Nature 
originally uſes the ſame Means to compoſe them. 
The Ways ſhe uſes for this Purpoſe would ſtill 
be a new Enquiry, and ought to be diligently 
proſecuted, for the farther Improvement of Phi- 
loſophical Chemiſtry. _ "Fs 

4. Qur firſt Example of Recompoſition is 
taken from Nitre, the ſecond from Brandy, the 
third from Cjnnabar, and the laſt from Bone. 


i r 


ExXPERIMENT J. 


"The Regeneralion, or Recompoſition of Nitre, from 
its own acid Spirit and fixed Alkali. © 
5. We took two Pounds of refined Salt-Petre 8 
reduced to Powder, and putting it into a Glaſs- dd » 
| Retort a Spirit. 
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Retort poured upon it a third of its own 
Weight of rectified Oil of Vitriolz then placing 
the Retort in a Sand- heat, and luting on a large 
Receiver, we diſtilled with degrees of Fire, uj 
to the higheft that Sand would give. Then fot. 
fering all to-covl, we thus obtained a pure and 
ſtrong Spirit of Nitre; which came over in red 
Fumes, and cannot, by any Experiment, be 
found to participate of the Oil of Vitriol uſed 
in its Preparation. 

6. On the other hand, we took a Pound of 

purified Nitre reduced to Powder, and melt- 
ing it in an earthen Crucible, caſt little pieces 
of Charcoal into it ſucceſſively, till the Defla- 
gration ceaſed, and the Salt at the Bottom of 
the Crucible appeared ſluggiſh, or would no 
longer keep fluid, with that Degree of Heat 
which melted it before. Then increaſing the Fire, 
ſo as to make the Salt run again, we poured it 
out upon a clean metalline Plate, where it con- 
geal'd into a Subſtance called fired Nitre. 
F. And thus, at two different Operations, we 
refolved the fame Subject, Nirre, into two very 
different Parts; which being put together again, 
after a proper Mariner, conſtitute the original 
Salt again, in all its Forms. | 

8. For if the alkaline Solution of fixed Nitre 
in Water, be exactly ſaturated with the acid 
Spirit of Nitre, tif no more Efferveſcence ap- 
Pears, and yet the Mixture be n6t made alka- 
line; this compound Liquor will, by ftanding, 
ſhoot into true and perfect Cryſtals of Nitre, as 
we found upon Trial. And the Experiment 
ſueceeds no leſs, if any other fixed alkaline Salt, 
as that of Tartar, Pot-alh, &c. be uſed inſtead 
of fixed Nitre. | 

9. And in the ſame manner may common 
Salt be regenerated from any fixed alkaline Salt, 


and 


2 Dr 
. 5 
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and the acid Spirit of Sea-Salt 3 or Alum; fröm | 
any fixed Alkaline Salt and Spirit ef Klum; 6 
as to afford us —— ot the julteſt Recon 

ition aps hitherto known in Chefnſtfy: 
2285 Api rey in this EXPEidiefit, tht U.. 
the two Subſtances whith compoſe the Nitre are 
extremely different; the one being highly dess 
rous and volatile; the Other inedereus and Hxed; 
cke one a violent Reid; the other 4 vislent Al. 
kali; but upon mixing, they unite thts a newt 

Salt; of the very ſame Nature and Properties Wich 

that which afforded them: F008 

11. From this Experiment ſome have ventufed x 
to affirm that Nitte is naturally genefatetl in the 
ſane manner; but this ſhould: het be ahewed 
till it is ſnewn chat ſuch afh Aeid and ſuch #n Als 
kali are to be found diſtinét in the places Where 
Nitre grows. And we cannot too well remem- 
ber, that there may be ſeveral phyſical Ways of 
effecting the ſame Thing; all which Ways ar 
not to be preſumed; but Tought. N 

12. To this Claſs of artificial Recompoſitions 
may be added the Reproduction of Sulphurs and 
Vitriols ; tho' the Experiments do not commonly 
ſucceed in Perfection. Indeed, a8 we abe ve bb= 
ſerved that the Thing itſelf is chiefly of philefs- 
phical Uſe, for that Reaſon very few HAVE GHUEA: 
voured to proſecute it. 

13: In our preſent Experiment We may . 
ſerve that the Nitre; tho? in both Caſts it ſuffers 
a great Vivlence of Fire; is neither Norehed mr 
rendered empyreumatical z Which in ether Cafes 
where the Subject is mere 6ily, ſeeftis à prineip 
Cauſe of the Piffieulties found in the Fegentration 
of Bodies; particularly ſuch as Sugar; Turpen- 
tine, Amber, Er. Whetice we att directed to 
analyſe theſe unttueus Bodies; with ſich a degree 
of Heat as ſhall not ſcorch their Oil; if we de⸗ 
fire 
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fire to recompoſe them; or elſe to find out 
ſome more proper Analyſer for them than the 
Fire; ſuch as particular Solvents, capable of ſe- 
parating, and others of reuniting their compo- 
nent Parts, without having this deſtructive Effect. 
14. The Solvents here intimated might have 
conſiderable Uſes, if a competent Set of them 
were diſcovered, as directly tending to the Im- 
provement both of analytical and /ynthetical Che- 
miſiry. Thus Water in ſome Caſes is a better 
Analyſer than Fire, as we ſee particularly in 
the ſeparating of Salts from Earths ; and thus 


ſome Chemiſts are ſaid to have a Method of re- 


covering analyſed Amber, or Amber diſtilled for 
its Salt and Oil; and that by means, not of the 
Fire, but of an artificial compound Salt ; the In- 


ſtances of which Kind ſhould be collected. 


ExXPERIMENT ll. 


Brandy reſolved into its component Parts, and 
recompuſed. 


15. (I.) To a Pint of Brandy we added half 


- a Pound of dry Salt of Tartar, then ſet the con- 
_ taining Glaſs in a 


gentle Heat of Sand ; where 
we obſerved the Salt to diſſolve into a Liquor, 
by attracting to itſelf the Water of the Brandy, 
leaving a Spirit of Wine floating on the top. 
This Spirit we decanted upon a little more dry 
Salt of Tartar, and found that this ſecond Salt 
ſcarce relented. Then pouring the Spirit into a 
_ Glaſs Receiver, we diſtilled it gently over, and 
thus obtained a highly rectified Spirit of Wine. 


(2. ) In the ſame manner we diſtilled the ſaline So- 


lution left behind upon decanting the Spirit, and 
thus obtained the Water of the Brandy in conſi- 
derable Purity, leaving the Salt of Tartar behind. 

| in 


Of Sntbetical Chemiſtry. 

in a dry Form. (3.) In the laſt Place, we mix- 
ed the Spirit and the Water together, and di- 
rectly found the Brandy recompoſed, without 
any conſiderable Alteration. | 

16. The Separation and Recompoſition is how- 
ever leſs exact in the preſent, than in the pre- 
ceding Caſe ; becauſe ſome ſmall Part of the Salt 
will always come over in Diſtillation, both with 
the Spirit and with the Water: but when the Ex- 
periment is performed in Perfection, it may paſs 
for a tolerably exact Recompoſition. 


17. To this Claſs may be added the Recom- The Expe- 


173 
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compoſed. 


\ 


ſition of Wine, after its Spirit or Brandy has f «© 
been diſtilled from it, and the Recompoſition of 


| Vinegar from its Spirit and Refiduum. Though 
both require a new Fret, or ſlight Fermentation. 


Yet if the Operation be dextrouſly performed, 


the Recompolition appears to be juſt and perfect. 
To render the Operation e in either Caſe, 
we recommend the Uſe of a proper intermediate 
Subſtance, either fermentable, or actually in a 
fermenting State; ſuch as a little new Wine, 
Sugar, Juice of the Grape, or the like: for 
theſe Subſtances coming to work in the Liquor, 
lay hold both of their aqueous, ſpirituous, and 
ſaline Parts; ſo as to bring them into the State 
of Mixture or Arrangement, on which their Per- 
fection, as Wines and Vinegars, depends. And 


how far this Method of Recompoſition may be 


extended ſeems hitherto little conſidered. 

18. In our preſent Experiment for the Recom- 
poſition of Brandy, there are only two conſti- 
tuent Parts concerned, vix. Alcohol and Phlegm; 
which renders the Separation and Combination 
ſo much the eaſier and the more exact: nor is 
there any Occaſion here for an intermediate Sub- 
ſtance, to procure, or recover, the natural Union; 
becauſe Alcohol readily mixes with Water, barely 
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- by ſhaking, and that as intimately as is neceſſa 
ta the Copfitution of veg 5 | Js 92 
19. In Imitation of this Experiment, it is pra- 
per to enquire what other Bodies may be parfectly 
ſeparated into different Parts by the Way of 
Menſtruum, :Abſqrbens, or Precipitant ; fo. as 
to. leave the ſeparated Matters unaltered in their 
Natures, and ht ta compoſe: the original Sub- 
ſtance again. This Enquiry depends upon find- 
ing out the ſecret Relations which exiſt between 
particular Bodies; and theſe Relations can only 
| be diſcovered by: particular Trials a). 
Farther 20. This Experiment ſhows an uſeful Method 
Uſer. of abtainipg Spirit of Wine tram Brandy, with- 
ant Diſtillacian, which may be practiſed to advan - 
tage in the large Way of Buſineſs; v. by adding 
Put: aſn ta the Brandy once diftitied, and brought 
ta the Size cammonly called three Fifihs, that is, 
three Parts Alcohol and two af Water: For the 
Pot: aſn fa employed is eafily recoverable without 
much loſs, barely by boiling the Lixivium in an 
Iron Pot; by which Means being dried it will 
ſerve for. the ſame Purpoſe again. This ſlight 
Lspprimeat has proved of eminent Service, 
large Parcels of Hrandięs have been ta be rectified 
in a ſmall Compaſs of Time. 


ExPSRIMENT — 
Cinuabar recampaſed, by the: Unian of its two com- 


Ponent Ports, Sulphur aud Mercury. 


Cinnabar 21. Having found, in our laſt Lecture, that 
recompe/ d. native Cinnabir is 5 of Sulphur and Mer- 
cury 5), we took four, Ounces of common Brim- 


- a} See M. Cages Paper to this Purpoſe in the French 


"_ 15. 


dee Le. VII. Eu M. 


ſtone, 
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ſtone, and melting it in à earthen Pan, over a 


dull Fire, added dy Degrees twelve Ounces of 
crude Quickſilver, firſt made warm, and ſtirred 
them well together tilt no Globules of the uick- 
then fufferin ng the Maſs to col, 

ſublimed it, with 


ſilver appeared; 
we reduced it to Powder, an 


a proper Degree of Heat; and thus obtained an 
artificial Cinnabar, which! being ground fine, and 
' compared with the An e undiflin- 
guiſhable from it. 


9 
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22. The regenerated or  artificia Gabe has 92 


3 the ſtony Form of the native; this Form 
accidental in the Mine, and determined 

be c Circumſtances of the Place, as the Form 

of the re nerated Cinnabar is by the Figure and 
Mak the Veſſel wherein it was bled. 
But i 1 two be compared together, in all other 
D there 8 no Difference, when . 

pergtion is juftly ace de | | 

* 3. This Se ae ſhews us the common 

Method of p preparing artificial Cinnabar, which 

may, in the arge ay of Bufineſs, be thus 

ſublimed in ol tall earthen, or coated Body, with 
its Head well tuted on, and ſo placed in a Sand- 

eat as to touch the Bottom 01 the Fron-Por, 
whilſt the Sand riſes above the Matter contained 
in the Veſlel. d here it is a principal Caution 
to uſe a briſk Fire, that the G may be 
finiſhed in three or tour Hqurs Time. And = 
bably, it only one Part of Sulphur be uſed to 
about four Parts: of Quickſilver, wy Cinnabar 
will be the finer.; for abaus thirteen Ounces: of 
running Mercury may be recovered from, a Pound 
of native Cinnabar. 

44. And thus we have an Inſtance of a perfect 
Recompoſition, in a metallic Body, or Subject 
of the mineral Kingdom : for the Ex riment 

0 alike, when the Sulphur and Mercury 


of 
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of native Cinnabar is uſed a). To this Claſs : 
might be referred the Reduction, or Recovery, 
of all the Calces of Metals to a metallic Form 
again, by the Addition of any inflammable Mat- 
ter, which they loſe in their Calcination; as alſo 
the Regeneration of Antimony, by melting its 
Regulus with Sulphur; the Regeneration of Ores, 
by melting their Metals with Sulphur, ſtony Earths, 
Sc. ſo as to mix them again; and all other Inſtances 
of this Kind. | 
25. The preſent Experiment is of conſiderable ' 
uſe, particularly in natural Philoſophy, and Me- 
tallurgy; as it ſhews us that a very large Pro- 
portion of fluid Mercury may, by Means of a 
very ſmall one of Sulphur, be fixed into a Body 
of a ſtony Hardneſs, ſuch. as the native Cinna- 
bar. Whence we ſhould not be over-haſty to 
conclude that Mercury cannot aſſume a metalline 
Form a). Some metallurgical Chemiſts con- 
tend, that Mercury is nothing elſe bur a Metal, 
overdoſed with that Part which gives ductility 
and ſoftneſs, which remarkably belong to all the 
Metals when amalgamated with Mercury. In 
ſhort, whoever duly lays together all the Pro- 
perties of Mercury, may perhaps find Cauſe to 
allow it a metallic Nature 5). 
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| j i * ExPpERIMENT IV. 
An Attempt to recompoſe Bone from its Aſhes. 


Bane re- 26. (1.) We took a large Ox- Bone, and made 
compoſed. a ſtrong Jelly thereof with Water in the Di- 
geſtor c); then (2.) in an open Fire we burnt and 
calcined the Bone to whiteneſs, without deſtroying 


a) See Leck. VIII. Exp. III. 
) See the Place laſt quoted. 
c) See Lea. VI. Exp. VII. 
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Of . Synthetical. Chemiſiry. 177 
its external Figure; ſo that in other reſpects the 
Bone was reduced to mere Aſhes, or ſeparated 
from the Principles of Water, Oil, and Salt, 
which it originally contained. In this ſtate we 
found it extremely brittle. and crumbly z but (3. 
putting it into the Digeſtor again with the Gelly, 
and warming them together over the Fire for 
ſome time, then taking the Bone out, and ſuf- 
fering it to dry in the open Air, we found that 
it gradually hardened, and recovered, in ſome to- 
lerable Degree, the Appearance, or Colour and 
Conſiſtence, of the natural Bone. . 

27. Gelly, by an Analyſis, is found to yield 
the lame Principles as Bone itſelf a); or to contain 
the matter, not only of Water, but of Salt and 
Oil, and a little Earth: fo that to uſe this Gelly, 
is the ſame thing as to uſe the Water, Salt and 
Oil; all which being thus together ſoaked into 
the Skeleton of the Bone, reſtores it in ſome. 
Degree to its natural State. 

28. But to uſe the direct volatile Salt and 
Oil of the Bone for this Purpoſe, were to uſe 
two things which did not exiſt in. thoſe Forms in 
the Bone; for to ſeparate the volatile Salt and 
Oil from Bone, requires a much greater Degree 
of Heat than that natural to an animal 5 
ſo that they are never thus ſeparated in the Body, 
whilſt that remains in its natural State. Tet a 
Degree of Hardneſs (with Diſcoloration, on ac- 
count of the black and ſcorched Oil of the Subs " 
ject) may be given to Bone -Aſhes by the ſeparated - 

Oil, or even by Water, as we ſee in Teſts, 

29. We were farther encouraged to uſe the 
Gelly of the Bone in this Experiment, from ob- 
ſerving by repeated Operations in the Digeſtor 6), 
that all the active Principles of the Bone might 


a) See Led. VIII. Exp. II: 
6) See Lea. VI Bxp. VII. 
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be got out and united with the Water added 


to extract them; ſo as to leave nothing but a 
little Earth behind, reſembling the Aſhes left 
upon a dry Calcination in a violent Fire. Whence 
we are plainly inſtructed in the Nature of animal 


SGelly, with its Uſes to the Body. And hence 


alſo we learn the Nature of Mucilages, Size, Glues, 
and may underſtand many things relating to Me- 
dicine, the animal Oeconomy and Arts. | 

30. This Experiment might be rendered more 
ſucceſsful, if we could procure the tenacious Glue 
or Cement, which obſtinately remains, in the 
Pores of the Bone, even tho? long detained in the- 
Fire, This Glue ſeems to be an intermediate Sub. 
ſtance, of a middle nature betwixt Gelly and ele- 
mentary Earth; whence it were proper to try 
whether, by grinding the elementary Earth fine 
and digeſting it with Gelly, ſome ſuch tenacious 
Glue could not be procured. This alſo might 
open the way to a Hiſtory of Glues, which is ex- 
treamly wanted in Chemiſtry, natural Philoſophy, 
and Arts. Fu ' } 

31. If a promiſcous Maſs of elementary Earth 
be uſed, inſtead of that which retains its natural 
vaſcular Form, a Kind of Callus will be thus 
produced, inſtead of a regular Bone. Whence 
we may be enabled to judge of the Nature of the 
Callus formed in the Bones of Animals. 

32. After the manner of our. preſent Experi- 
ment, we might alſo attempt to recompoſe ve- 
getable Subjects. But before any thing of this 
Kind is done to Perfection, Chemiſtry will require 
the Aſſiſtance of mechanical Contrivance, and 
many Improvements from the Anatomy of Plants; 
particularly it muſt learn to preſerve the native 
Spirits of Vegetables, upon the Analyſis, or 


elſe the artificial ways of imitating and intro- 


ducing ſuch Spirits into the Subject. Theſe Spi- 
oy rits 
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rits are extreamely apt to fly off with Heat, yet 
may in good Meaſure be collected and preſerved 
by Art. And unleſs they are thus preſerved, the 
Subjects will want their native Taſtes and Odours, 
which depend upon theſe Spirits, or ſubtile, vo- 
latile Matters. My ao og 

33. The higheſt Degree of Recompoſition is, Perfe# 
when a Body 1s perfectly reſolyed into its Prin- — 
ciples, (ſuppoſe a Vegetable Subject into Water, 
Salt, Oil, and Earth) and theſe ate again put to- 
gether, ſo as to form a Subject undiſtinguiſhable 
from the Original. In ordert ta, attain this 
Perfection, let the thing be firſt tried in ſimilar, 
unorganized Bodies; as Glaſs, Turpentine, Am- 
ber, Vegetable Juices, Wines, Sulphurs, Ores, 
Sec. proceeding by ſlow Degrees, up to the more 
diflimilar and organical Bodies; ſuch as vegetable 
and animal Suitects. | 
34. We have ſeen that, in many Caſes, à true 
Ration and Recompoſition are practicable; 
and as Chemiſtry improves, the Buſineſs of Ana- 
lyſis and Syntbefis mult likewiſe improve, | 
33. But Jet it bz obſerved, that the Power of The In- 
Chemiſtry is not limited to the Buſineſs of juſt #*7/* 
Reſolutions and Recompoſitions : it can produce os 
numberleſs Effects without going to this Exact- 
neſs. Thus it already .analyſes and recompoles, 
or ſeparates and mixes, all the natural and arti- 
ficial Bodies, in its own imperfect manner, And 
thus it has furniſhed us with all Chemical Me- 
dicinesz as, Tinctures, Extracts, Spirits, Oils, 
Waters, Eſſendes, Sc. and the ſeveral Commo- 
ditics of Sugar, Wine, Alum, Salt, Pot-Aſh, 
Aqua-Fortis, Oil of Vitriol, Soap, Glaſs, Sc. 
Sc. &c. For without attempting a perfect Se- 
paration or Recompoſition of the chemical Prin- 
ciples, a groſs Separation or Mixture of two or 
three of them will frequently afford very uſe- 
2 W Ol 


S 
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ful Subſtances 3 ſo that Chemiſtry, tho? it remains. 
ps is ſtill highly ſerviceable. 


Axio As and Canons. 


1. We learn from the preceding Eaquity: that 
we cannot ſafely conclude Bodies to have been 
originally compoſed of the ſame Principles, into 
which the Fire reſolves them a). 

2. That as the Fire, in many Caſes, proves 
a juſt Analyſer, and reſolves Bodies into their 
conſtituent Parts, - without Alteration; ſo, in 
others, it quite perverts and changes their Na- 
ture and Properties eſpecially by ſcorching the 
Oil of a Subject which abounds therewith 3). 
3. That the perfect Regeneration of Bodies can 
take place in ſuch Caſes only where the Fire, or 
other Inſtrument, is a true Analyſer, without 
adding any extraneous thing of its own, or any 
way altering or ſubverting the Nature of the Parts 
ſe PO &),- 

- That the Buſineſs of Recompoſition is to 

be "aiſtioguiſhed into three Kinds, viz. mineral, 


vegetable, and animal, differing in Degree of Fa- | 


cihity; the mineral Kind being the eaſieſt, and 
therefore to be firſt cultivated, in order to im- 
prove Synthetical Chemiſtry, and render it more 
adrunageouly practicable in organical Bodies d). 
That Synthetical Chemiſtry is more imper- 
fe than the Analytical; or that the preſent 
Chemiſtry divides natural Bodies more perfeRRly 
than it puts them together again, for want of 
more proper —_— than Fire, and more 


a) See F. 3 2 L. 
53) See a I. Sec alſo Les. VIII. Exp. II. 
c See Bug. LIESHAY. 


4) See Exp. I, I, IV. 


ſuit= 


- 


| * 
/ Symthetical Chemiſtry. 
ſuitable Methods and Menſtruums than are hi- 
therto diſcovered az. | | 
6. That a new Compoſition is uſually made in 


eyery chemical Reſolution. Thus when Nitre is 
ſeparated into an acid Spirit, its fixed Salt re- 


mains compounded with the Oil of Vitriol 5). 


When Mercury is ſeparated from the Sulphur in 
Cinnabar, the Sulphur remains united with the 
Quick-Lime, or Iron-Filings c). When Water 
is ſeparated from Brandy, the Water unites with 
the Feed Salt, and leaves the Spirit to float ſe- 
parate d). And this appears to be generally the 

Caſe; ſo that the Separation is made by ſome in- 
termediate Body, which unites with one Part, 


and not with the other of the Subject e). Whence 


ve are directed to find out the Mediums of Mix- 
ture and Recompoſition, as well as of Separation, 
in order to perfect Analytical and Synthetical Che- 


 miſtry. / 


7. That Bodies endowed with a native 8 irit 


are hard to recompoſe, unleſs this Spirit be ſome 
way artificially preſerved 7). Thus for Inſtance, 
Seeds, Roots, Flowers, c. may be dried in cloſe 
Glaſſes, with blind Heads, ſet upon a gentle 
Sand-Heat; then taking the Subject out, and 


ſeparating its Principles, the Oils and Salts being 
after wards impregnated with the native Spirit of 


the Subject, remaining in the Blind-Heads, may 
thus ſerve to recompoſe the whole in ſome toler- 
able Degree. 4 ar | 
8. That animal Gelly is a Mixture of all the 
Principles of an animal Subject, vig. much Water, 
; pt | 


a ) See the preceding Lecture, paſim. 

9 I Vu . llt, 

c e Lea, F , 

4) See Exp. II. Mi 

e) See Exp. I, II, III, IV. 
½ See 5. 31. Ce. 
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tal Hiſtory of Gellies, Size, 
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2 moderate. Proportion of Oil and Salt, 70 little 
1 


cal Cauſe 


Earth a). hence we learn the phylical Cauſe 
why Gelly is nutrimental; why animal Subſtan- 
ces ſo much abound therewith; its Uſes in the 
Body; its reſtorative Nature, Sc. And hence we 
have a Foundation for the natural and experimen- 


4 L 


lues, &c. 6). 


9. That the Buſineſs of Analytical Chemiſtry 
is deficient, which ought to afford the Rule 
rating to Synthetical Chemiſtry c). Thus m 
of the Analytical Operations hitherco performed, 
are but ſuperficial Attempts to enter and open the 
Subſtances of natural Bodies; for which purpoſe, 
in ſome Caſes, long Digeſtions, repeated Rever- 
berations, vaporous Mixture, exquiſite Triture, 
continued Fuſion, ſubtile Precipitation, Sc. are 
uired. Whence the Improvement of Synthe- 


provement of the Analytical. 

10. That another way of improving Syntbetical 
Chemiſtry is carefully to obſerve what Steps Na- 
ture takes in ſupplying and recruiting the Bodies 
of vegetable, animal, and mineral Subſtances; 
and whether there be any mineral Inſtances of Re- 

eneration in Nature, from the direct Principles 
themſelves without Addition; or whether this 
Action be not uſually performed by ſome certain 
Aſſiſtance within the Power of Art to procure; 
and particularly what is the Office of the Air, 
Water, and Fire, in bringing about this natural 
Operation 4) in the way of Fermentation, Putre- 
faction, Accretion, Nutrition, - and the general 
Principles of Motion or Life e); and whether 


tical Chemiſtry will greatly depend upon the Im- 


a) See Exp. IV. See alſo Lect. VI. Exp. VII. 
) See above 5 28. See alſo Lect VI. Exp. VII. 
c) See Lect. VIII. and the preſent pain. 
4) See Exp. I. F 

s) See Lect. VII. paſſim. © 


/ Synthetical Gen ry 
the common Elements do not contribute ſome 
Part of their Subſtance, as well as Energy, in 
the Change. From ſuch an Enquiry, con- 
ducted in a regular Manner, it ſhould ſeem that 
ſome capital Ganons might be derived for im- 
proving this grand Part of operative Philoſophy. 


* See the preceding Lectures upon the Elements. 
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The Curati on of Vegetables; or the Means 
of prepari ng and fitting vegetable Sub- 
jects for various Uſes, viz. Brewing, Di- 
ſtilling, Wen ens. Sc. | 


I. E are now proceeding to examine into 

the Nature of Seminal Vegetation, and 
the Curation or Preſeryation ' of Vegetables, with 
a View to the Improvement of Chemiſtry and 
the Arts thereon depending. 

2. The Subject is of . Extent, and if duly 
proſecuted, might tend to the Enrichment of the 
preſent Arts, or the Diſcovery of new ones. 
For on regulating the Growth, and on the Cura- 
tion of Vegetable Productions, depends the Per- 
fection of Corn, Wines, Malt, Bread, Sugar, 
Tobacco, Spice, Drugs, Simples, Dying-Stuffs, 
and the like. And new Diſcoveries either in Ve- 
getation, or Curation, might eaſily introduce new 
Trades; as has been the Caſe in Sugar, Tobacco, 
Wines, Spirits, Sc. 

3. By Experiments in Vegetation, we here 
propoſe to ſhew the Methods of regulating or 
conducting this natural Power for the Service of 


Arts; by directing it to anſwer particular Ends. 


Thus by ſtopping ſhort towards the Beginning of 
Vegetation in Barley, we procure Malt; and by 
permitting the Grapes to hang till they grow 
not -only ripe, but almoſt dry, upon the Vine, 
we procure rich ſweet Wines. And thus we 

| | may 


. . TIT on 


. 
4 
N 


tion, or Inſpiſſation, for the Service of Brewin 


follow in order. 


o Pegttable Curotn. 


may ſtop Vegetation at any Period, or continue 


it longer than ordinary, according as the@ccaſions 
Or different Arts rehm. - 
; 4. By Experiments in Curation we would ſhew Curation 
the Methods of collecting, preparing, and ſe- what. 

_ curing vegetable Commodities; ſo as that they | 


may long remain ſound, perfect, and ft for Ser- 
vice. And thus our preſent Lecture will conſiſt 


of two Parts; the one relating to the ways of 


growing Vegetables, according to the Uſes for 
which they are intended, and. the other to. the 


gathering and preſerving them, ſo as to have them 


conſtantly ready at hand, when they come to he 
required in Uſe. | 


5. Our firſt Experiment therefore is calculated 7% De- 
to ſhew the Method of ſtopping the natural Pro- 
ceſs of Vegetation in the Seed; fo as to prepare waste 


Grain, Pulſe, Nuts, Maſt, and Roots, for the 
making of Beer, Vinegar, and Spirits. Our ſe- 
cond is deſigned to ſhew the Method of curing 


both fermented and unfermented vegetable Juices, -- 


ſo, as fo make them keep ſound and good for ſe- 


veral Years, Our third Experiment tends to ſhew 


the Method of curing vegetable Juices by Decoc- 


and Diſtilling. And our fourth and laſt Experi- 
ment will ſhew the Method 'of curing Yeaſt, the 
Flowers of Wine, and  Wine-Lees, for the Ser- 
vice of ſeveral Arts. Theſe Experiments now 
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The Method of flopping the Natural Proceſs'of Vt- 


gelation, with 'a view to Malling; or the Pre- 
paration of Grain, Seeds, Pulſe, Nuts, Maſt, 
end Roots, for the making of Beers, Vinegars, 
and Spirits, | CS ING 3 434% | 
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6. We plucked. up a Parcel of Garden: Beans, 
had been ſuffered to lie in the Ground 
about f Weeks in the Winter- Seaſon; and found 
each Bean beginffing to ſplit, or ſeparate, into 
its two Lobes, whilſt the Radicle was ſhot out 


ſome Inches downwards, and had begun to take 


Root in the Ground; the Plume alſo, which be- 


comes the Stalk of the Bean, being riſen to the 


height of two Inches. In this ſtate we dried a 
few of theſe over a clear Fire, and thus found 
them turned to a Kind of Bean- Malt, that taſted 


ſweetiſh, bit mealy betwixt the Teeth, and diſ- 


ſolved freely i in warm Water; ſo as to afford a 
Wort, fit for fermentig with Yeaſt into a Kind 


of Bcer or Ale. 


This Experiment inſtructs us in the ordinary 


Proccls of Malting; which, in the Caſe of Bar- 


ley, is conformable hereto, and in the Caſe of 


Yar Indian Corn is the Proceſs itſelf *. 


n making Malt from Barley, the uſual 
Method is to ſteep the Grain in a ſufficient Quan- 
* tity of Water, for two or three Days, till it 
ſwells, becomes plump, ſomewhat tender, and 
tinges the Water of a bright brown, or reddiſh 
Colour. Then this Water being drained away, 
the Barley is removed from the ſteeping Ciſtern 
to a Floor, where it is thrown into what they call 
the Wei- Couch; that is, an even Heap, riſing to 
the Height of about two Foot. In this Mei- Couch 
the capital Part of the Operation is performed; 
for here the Barley ſpontaneouſly heats, and be- 
gins to grow, exactly in the ſame manner as in 
our preſent Example of Beans; ſhooting out firſt 
the Radicle, and then if ſuffered to continue, the 
Plume, Spire, or Rlade, But the Proceſs is to 


be ſtopped ſhort at the Eruption of the Radicle, 


See below F. 10. See alfo ſome 
Purpoſo in the Philoſophical Tranſoions 


Experiments to this 
atherwiſe 


/ 
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otherwiſe the Malt would be ſpoiled. The way 
to ſtop it is, to ſpread this Wet. Couch thin over 
a large Floor, and keep it turning oncè in four 
or five hours, for the ſpace of two Days, laying 
it ſomewhat thicker each time. © After this, the 
Malt is again thrown in a large Heap, and there 
ſuffered to grow ſenſibly hot to the Hand, 2s it 
uſually will in twenty or thirty Hours time; then 
being ſpread abroad again and cooled, it is thrown 
upon the Kiln, to be dried criſp __—_ TTY 
9. And this is the. general Proceſs of Malting, e g- 
112993 almoſt every Maſter has his Fe 22 
particular way of working. But to render the 4% 44. 
8700 erfect, the eh Cautions muſt vantage. 
be obſerved: (1,) That the Barley be newly 
thraſhed, or at leaſt newly winnowed ; (2.) That 
it be not mixed or made up of different Sorts ; 

(3.) That it be not over ſteeped in the Ciſtern, 
or ly there ſo long as to make it ſoft; (4.) That jt | 
be well drained ; (5.) That it be carefully looked 
after in the Wet-Couch, ſo as to ſtop the fir! 
Tendency of the Blade to ſhooting; (6.) To 
turn the Wet-Couch inſide outermoſt if the 
Barley comes (that is, ſhoots) more in the middle 
than on the ſides; (7.) To keep it duly turning © 
after it is out of the Wet-Couch; (8.) To 
give it the proper heating in the dry Heap; 
(9.) To dry and criſp it thoroughly upon the 
Kiln, but without a fierce Fire, ſo as to be 
ſeveral Days in drying a Kiln of Pale Malt. 
If theſe Directions be carefully obſerved, the 
Malt will always be good. $: EY 
10. The Magn of Malting 1ndjan-Corn, or 
Virginia Wheat, is much leſs laborigus. For if 
this Corn be buried two or three Inches deep in 
the Earth, and covered with the looſe Mould 
dug up to make room for it, in ten or twelye 
Days time the Corg will ſprout, and appear like 
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and End. 
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a green Field; at which time being taken up, 
and waſhed or fanned from its Dirt, it is imme, 
diately committed to the Kiln, and by this means 
it becomes good Malt, exactly as Beans ſo treated 
would do. 
- 11. It is obſervable of this Corn, that both 
its Root and Blade muſt ſhoot to a conſiderable 
length, before it will make Malt, And perhaps 
this is the Caſe in all large-bodied Grain and 
Nuts a). 

* 24. If might be of Service to transfer this eaſy 
Experiment to the making of Malt from Barley, 
Rice, and the other ſmall Grains and Seeds: but 
the Attempt may be attended with Difficulties; 
becauſe in the making of Malt, the Barley muſt 
be ſuffered to grow in its Root only, and not in 
the Blade; whence it would be diffcult, at firſt, 
to hit the exact time for taking it out of the 
Ground. And, again, as the Grain is ſo ſmall, it 
might prove troubleſome to ſeparate it from the 
Earth or Mould, However, the thing may de- 
ſerve to be tried 5). 

13. It is a Conſideration of a higher Nature 

to determine the phyſical Effect procured by Malt- 


ing, and whether the End may not be obtained 


by cheaper and lefs laborious Means. The phy- 
ſical Difference betwixt malted and unmalted Corn 


appears to be the Productiop, or Extrication, of 


a ſweet ſaccharine Subſtance in the Malt, which 


is wanting under that form in the Corn. And it 


is the ſweet Subſtance alone, which we require 


a) It may be worth trying, whether the ſame Proceſs is 


not, with due Care, applica le to the Malting of Turnips, 


Potatoes, Carrots, Parſnips, &c, 
b) And poſſibly ſame Contrivance might be found, by the 


means of large Hair -Cloths, or otherwiſe, to incloſe the Grain, 
ſo that the looſe Earth ſhould not mix among it;; and at the 


ſame time an Opportunity. be afforded, of commodiouſly ex- 


- amining how far the Barley is come at any time after lying. 


in 


Of Vegetable Curation. 
in Malt for the making of Beer, Ale, Vinegar, 
and inflammable Spirits a). But even unmalted 
Corn, duly treated, may be made to afford Beer, 
Ale, Vinegar, and Spirits: This, therefore, may 
intimate to us a way of making ſuch Liquors, 


without the formal Extrication of any remarkably 


ſweet ſaccharine Subſtance. According to ſome 
Trials we have made, unmalted Corn affords half 
the Quantity of inflammable Spirit by Fermen- 
tation and Diſtillation, as the ſame Corn would do 
when malted. And ſuppoſe that unmalted Corn 


were to be made into a Kind of Dough, or 


Paſte fermented with Yeaſt, as is uſual for Bread, 
and then baked ; would not this be a cheap Subſti- 
tute for Malting )?. At leaſt, it deſerves to be 
tried, how much Beer, Ale, Vinegar, and Spirit, 


might be procured this way, compared with that 


other of Malting. | 


14. On the other hand, if only a ſweet ſaccha- 
rine Subſtance be required in Malt, are there not 
cheaper and eaſier ways of procuring it than by 
Malting? Do not many Trees afford ſuch a ſac- 
charine Juice, by Tapping in the Spring, with- 
out prejudicing the Trees? Is not young green 
Corn itſelf remarkably ſweet ; and does not this 
ſweet Juice enter the Compoſition of the Ear, 
and there remain fixed, or almoſt loſt in a ſac- 
charine Form, till recovered by Malting ? Here 
is a Door opened for explaining the Nature of 
Sweetneſs, and deducing the particular Hiſtory 
of Sugar. Such a Work, for its Uſefulneſs in 
Trades and ordinary Life, we wiſh were extant ; 
and till ſome conſiderable Progreſs is made there- 


a) See Lea. VII. Exp. I, II, IV. 
tries, 


in 


b) They are ſaid to brew after this manner in ſome Coun- 
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in, the Art of Malting, and all thoſe that depend 
upon it mult rem ſhort of perfection. . 

1356. Thoſe, who are diſpoſed to go upon the 

nquiry, may pleaſe to compare, the Art of 

. Starch-Making with that of Malting, and par- 

Ii ticularly try whether ſome conſiderable Uſes 

41219 may not be made of the Refuſe Liquors pro- 

WHT duced in both Arts. The high-coloured Liquor 

11 drawn from the Barley in the ſteeping Ciſtern 

11 is à vegetable Tincture, that might, if not 

by itſelf, yet by being uſed inſtead of Water to 

ind Malt, be worth fermenting and diftilling 

For Spirit and the Starch-Makers refuſe Liquors 

have been obſerved to contain a Quantity of in- 

flammable Spirit. 

16. Our preſent Experiment may in this re- 
ſpect be made general, that it ſhews us there are 
different times of ſtopping, or preventing, the 
farther Growth of Vegetables, for the Service of 
Arts. And this Doctrine may be extended to 
the forming a Set of general Rules, for gathering 
the different Parts of Plants, at different Seaſons 
of the Year, for different Uſes. 


Uk. 17. Thus Roots, for inſtance, to be had per- 
fect, ſhould be gathered and dried in the Spring, 
before the Leaves are formed; Leaves ſhould be 

$i): | gathered when they are fully opened, but before 

1 | the Flowers appear; Flowers when they are not 

1 fully opened; and ſome, as red Roſes, in the Bud. 

Seeds are to be gathered when full ripe, and be- 
ginning to dry, before they fall ſpontaneouſly ; 
and Trees are generally beſt felled and flawed for 
their Bark in the Beginning of the Spring. But 
all this is to be underſtood of the common Uſes 
of the Subjects; for there are many particular 
Occaſions, which require them immature. Thus 
Buckthorn-Berries, ſhould be ripe gathered for 


making 


of Vegetable Curation. t9x 
making the Syrup, but unripe, for making the 
Lena Colour called Sap- Green. 


EXPERIMENT II. 


4 Method of Curing both unfermented and fermented 
ö vegetable Fuices. 


18. (0 We melted Brimſtone in an tion Matching | 
Ladle, and dipping flips of coarſe linnen Cloth er Funi- 
therein, made what the Wine-Coopers EN paring 
call Match. (2.) We took 4 Be of Chis 5 one 
Match, and ſetting one end thereof on fire, EO 
put it into the Bung-Hole of a Caſk, which being 
at firſt looſely ſtopped, ſuffered the Match to 
burn nearly out. Then the Bung being driven in 
tight, we ſet the Caſk aſide for an hour or two, 
and found that this Operation communicated a 
violently pungent and ſuffocating Scent to the Caſk, 
with a conſiderable Degree of Acidity, which is 
the Gas and acid Spirit of the Sulphur. We now 
filled the Caſk with a very ſmall Wine, which 
had ſcarce finiſhed: its Fermentation; and bunging 
it down tight, we put it ina proper place to clarify. 

19. This is the common Method of matching 
Caſk for Wines, but particularly for Stums. Ir 
is an uſeful Experiment; for poor Wines could 
ſcarce be kept potable a few Months wihout it; 
nor could Stums yg prepared in large quantities 
by any other Method commonly known. 

20, By Stum we underſtand the unfermented S 
Juice of the Grape, ſeveral times racked and ber. 
drawn from its Sediment, the Caſk being every 
time thus fumigated with Brimſtone, to prevent 
the Liquor from fermenting, as it would otherwiſe 
readily do and ſo become Wine. It is the Fume 
of the burning Sulphur which thus ſtops all Ten- 
dency to Fermentation, and continues the- natural 
Juice of the Grape in a ſweet ſtate, fit to be _ 

dily 
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dily mixed with Wines inſtead of Sugar; for 
which purpoſe it is very much ' uſed in Holland, 
and other Countries, as alſo for giving a new 

Fret, or Briſkneſs, to decayed Wines; fo that 
very large Quantities of this Stum are annually 
imported to all Parts along with the Foreign- 
Wines. And after the ſame manner a Stum is 
prepared in England from the Juice of Apples, 
which ſerves the ordinary purpoſes of the Wine- 
Cooper. e | 


Inconveni- 21. The principal Inconveniences in this Me- 


thod of matching the Caſk are theſe; (1.) that 


Matching. it communicates a nauſeous ſulphureous Taſte and 


Smell to the Wine ; and (2.) that it is not appli- 
cable to red Stums, or red Wines, without greatly 
impairing, or almoſt deſtroying their Colour ; 
whence the Stums in common Uſe are always 
white, the Produce of white Grapes. And be- 
cauſe this Method of Matching does not ſuit with 
red Wines, hence it is, that all red Wines are 
uſually doſed with Brandy in order to preſerve them. 
And for Wines in general, it might very well ſuf- 
fice to burn a little Spirit of Wine in the Caſk; 
and if they want Strength, or Spirit, to preſerve 
them ſound, to add Brandy or Spirit of Wine, pro- 
portionably. By which means they may be pre- 
ſerved without any nauſeous Smell, or Taſte, 
which always attend the Way of matching; tho? 
matched Wines loſe of their ſulphureous Taſte, 
and Odour by long keeping. But for Stums, 
there is no other Way commonly known and prac- 
tiſed, to preſerve them, but by uſing the Fumes 

of Sulphur. | 
22. The Experiment however is almoſt gene- 
ral, and may be applied to advantage in the caſe - 
of all fermented Liquors, and again to unfermented 
vegetable Juices ; ſuch as thoſe of Citrons, Quin- 
ces, Oranges, &c. which it prevents from run- 
1 85 | ning 


„ 1 we 
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ning into Fermeoration or Purrefaion. And 
this Effect it ſeems to have, chiefly by ſtiffening 
the Air, or weakening its naturalElafticity,*.. For 
is all yindus, Fermentation is found to generate 
Air, ſo the burning of Sulphur is found to ſtiffen 
or deſtroy Air. And hence it ſeems to be, that 
the Fume of burning Brimſtone readily checks 
the Fermentation of Liquors ; ſo that if a Calk, - 
by fretting or fermenting, appears ready to your | 
its Hoops, a Diſh of burning Brimſtone held un- 
der it will Toon quell the Motion; which, is one 
known Method of checking or ſupprefling vinous 


Fertnebtation,' +, RY CO 2 
ee 1 ERP RAIEMENT MF) 26 577 
The' Mtthod of curing vegetable Fuices by Decoction, 


23. We made an Infuſion of Malt, in the com- Mort in- 
mon Manner of Wort for Beer or Ale; then let- /2i/ated. 
ting it ſtand to clarify, we decanted the clear Li- 
quor, and boiled it over a ſoft Fire to the Con- 
ſiſtence of Treacle : ih which State it will long 
keep found, or fit for making Beer, Vinegar, or 

/ oT T 

24. This Experiment ſhews us ageneral Way of The Expe- 
reducing fermentable Subjects to a ſmall Compaſs, rin er- 
and of fecuring them againſt external Thjuries. 28155 
Thus a Kind of Treacle from Malt might be 
procured in cheap Yeats, for the Service of the 
Vinegar-maker, the Brewer, and the Diftiller. © - 
The Method is likewiſe applicable to any other 
feet or ſaccharine Juice; as that of Grapes, the 
Tappings of Trees, the fermentable Juices of 
Summer Fruits, and of certain ſweet Roots, as 
Paxſnipz, Se. n 

25. Theſe inſpiffated Juices, if not boiled too 
high or ſcorched in the Operation,” are eaſily 
. * See Mr. Hale's Vegetable Staticks, 

O brought 
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brought back to a due Degree of Thinneſs with 
Water, and fermented in the ſame Manner, and 
for the ſame Purpoſes, as they might have been 
before they were boiled: So that Beer, Vinegar, 
or Spirits may be thus commodiouſly procured, 
at any Time, even in hot Climates; and it ftould 
feem that Brewers and Diſtillers might alſo reap 
ſome Advantage from a prudent Ule of this Ex- 
dient. | it's 
26. The Wine-Merchant might thus order the 
uice of Grapes, or Stum, to be boiled down in 
Wine Countries, and ſo left fit to be reduced by 
Water and fermented into Wines in others. And 
for this Purpoſe the poorer Vintages might ſerve, 
as well as the rich; excepting only that the Rob, 
when reduced by Water, would not afford fo 


much Wine as the thicker or richer Juices. But 


the Operation muſt be performed with conſider- 
able Exactneſs, to make it ſucceed ſo as to pro- 


duce artificial Wines perfectly like the natural. 


27. This Proceſs allo ſecms applicable to Hops, 
which in cheap Vears, may be thus made into a 
Kind of Extract, without any Loſs of their valua- 
ble Parts; whereby the numerous Contingencies 
attending that Commodity, might in good Meaſure 
be prevented. But there would here be Danger of 


Fraud; becauſe the Extracts of Gentian, Centaury, 


or other bitter, ſtomachic Vegetables might be 
mixed with the Extract of Hops, ſo as not to be 
eaſily diſcovered. Vet perhaps this Inconvenience 
would not be greater than that generally ſuffered 
already; for many, no doubt, are well aſſured by 
Experience, that the Extract of Gentian is a 
wholeſome Bitter, which might very well ſupply 
the Place of Hops in Brewing. N 

28. A Proceſs ſome what of this Kind is fre- 
quently practiſed in Wine -· Countries; vix. either 


by 


Of Vegetable Curation. 
by ſuffering the Grapes to grow almoſt dry 


Juice, till it becomes ſufficiently thick to afford 


ſuch rich Wines as Canary or Frontignac; whoſe 


Strength may be readily imitated by addin 


a leſs Proportion of Water to the Rob, or inſpiſ- 


ſated Juice of Grapes, in the Manner above ex- 
plained“. | | 8 

29. Before we quit this Proceſs we would re- 
commend it to be tried, upon the Juice that may 
be eaſily expreſſed from a vegetable Subject com- 
monly thrown away as uſeleſs .: we mean the 


Shells of green Peaſe, which by being barely 


boiled in Water, communicate a ſaccharine Sweet- 
neſs thereto; ſo that the Liquor has been made 
into tolerable Drink, and a good Spirit. 


ExpERIMENT IV. 


AI Method of curing Yeaſt, the Flower of. Wine, and 


alſo Wine-Lees, for the Service of Diſtilling, 


Mine Making, Vinegar-Making, &c. 


195 
. upon the Vine; or elſe by boiling down their 


3 o. We took a Quantity of common Ale-Yeaſt, af cured 
and putting it into a cloſe Canvas Bag, gently «pre 


ſqueezed out the Moiſture in a Screw-Preſs, till 
the remaining Matter was left as hard as Clay ; 


and in this State having packed it cloſe in a tight 


Caſk, and ſecured it well from the Air, it kept 
freſh and ſound for ſeveral Months ; as has been 
often experienced by others. 


31. This is an Experiment of conſiderable Uſe Us. 


to Brewers and Diſtillers, who employ very large 
Quantities of Yeaſt, and yet feem in England 
to have no good Method of preſerving it, or rai- 
ſing Nurſeries thereof; for Want of which they 
ſuſtain a conſiderable Loſs. Whereas the Brewers 
in Flanders make a great Profit, by ſupplying the 
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Malt-Diſtillers of Holland with Yeaft, which is 
rendered laſting and fit for Carriage, after the 
Manner of our preſent Experiment. ROS 

32. The ſame Method is practicable to much 
greater Advantage in rhe Yeaft of Wine, and 
in Wine-Lees, it they could be imported into. 
England. For by this Means we might eaſily imi- 
tate the Wines and Brandies of foreign Growthsz 
the Lees and Yeaſt of Wine readily affording an 
effential Oil, by Diſtillation, of which a ſmall 
Proportion will flavour a large one of-Wine or 
Brandy. But a ſhortet and more perfect Way is 
to let any taſteleſs, or other proper Wine, fret 
or ſtand, for ſome Time, upon ſuch Lees, or Wine- 
Yeaft, whereby it will to great Advantage acquire 
the natural Taſte and Flavour of the Wine, 
to which the Lee, or Yeaſt, belonged. 

33. Thus we have given a few Examples of 
Vegetable Curation, on which the Improvement of 
ſeveral Arts depends. We cannot go through all 
the Species of it, for that would be an immenſe 
Labour; nor are Men hitherto arrived at the 
perfect Method of preſerving Vegetables in their 
natural Form, with their Colours, Odours, and 
other ſenſible Qualities, for anyNumber of Years, 
Yet ſomething conſiderable might be done in this 
'Way, by proper Application. Fruits may ong 
be preſerved treſh in Spirit of Wine, firſt well 

aturated with the Skins and tinging Parts of the 
Fruit. And many of them may be tolerably 
preſerved in perfectly fermented. Liquors, which 
07 7 no more Air. The more ſolid Kinds of 
Subftances may be commodiouſly cured, by 
ently drying them in the Sun, Shade, or other 
fach Heat. Thus Peaſe, or Beans, bei dried 
young in @ {lack Oven, in their Seer Seaſon, 
may be boned green and tender, in the Winter, 
almoſt like thoſe new gathered. Certain Ways of 
r 5 0 Pre- 
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preſerving Fruits, and other vegetable Subjects, 
both in a dry and moiſt Form, with Sugar, are 
now generally known: But there are ſome extra- 
ordinary Means of curing ſeveral particular Kinds 
of Bodies reſerved as Secrets by Artiſts; tho? 
even theſe might be exceeded, if we had a tho- 
rough Knowledge of the preſent Subject. The 
Deſign might alſo be extended to the animal 
Kingdom, under the Name of. Auma Curation ; 


the compleat Art.whereof would ae 1 
uſeful at. Sex. c 


* 


e eee wor CANONS, 


1. We learn from the preceding Enquiry, chat 
Men have Power to ſtop the Courſe: of Na+ 
ture in Vegetation, ſo as to make this Principle 


anſwer their own particular Ends and Deſigns; 


whence Arts may receive conſiderable Improve- 
ments a). 


2. That the Art of Malting is farther i improve- | 


able by, a general Acquaintance with the Nature 
of Vegetation, vegetable Juices, the Art of Fer- 
mentation, and the Art of Sugars. 6). 

3. That the Labour and Expence attending 
the Art of Malting may, in ſome Meaſure, be 


ſaved, by procuring; and ſeparating the 1 


Juices of Vegetables as Nature affords them; 
by boiling them down to a Treacle or — 
Subſtance c). 

4. That there are different Seaſons of the Year 
peculiarly. fitted to the collecting or procuring of 
theſe. Juices, and all other vegetable Matters, ac- 
_ cording as they are required ripe or immature * 
a) See Exp. I. 


b\ See Exp. I. IT. 


c) See Exp. I. III. 
4) See Exp. I. 


O 3 5. That 
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LECTURE THETENTH, 


au That the Fumes of burning Sulphur have a 

eat"anti-fermentative, anti-corruptive, or pre- 
ſervative Power upon vegetable Juices a); and this 
without rendering the Liquors unwholeſome, 
tho* the Fume is 270 rp, and of itſelf ſuf- 
focative. we 

6. That the Fumes of burning Sulphur hive 
a Power of diſcharging the Colour of red 
Wines a); and on a like Account theſe Fumes 
are uſually employed for the tons. of 9 lks, 
Flannels, Sc. 

7. That Vegetable Curation depends chiefly upon 
the Excluſion of the Air and all ſuperfluous 
Moiſture and this either ſingly or conjointly 6) 

8. That Vegetable Curation conſiſts in keeping 
all the Principles of a vegetable Subject together 
undeſtroyed, in their natural Texture or Arran- 

ment 6). 

That all ſweet vegetable Juices may * pre 
ſerved ſound and ſerviceable, by inſpiſſating them 
over a ſoft Fire; ſo as to throw off their ſuper. 
fluous aqueous Parts, and leave the ſweet or ſaccha- 
rine Subſtance behind, in a ſtate fit for Fermen- 
tation, upon the Addition of freſh Water c). 

10. Thar ſeveral bitter vegetable Juices, ca- 
pable of anſwering the End of Hops in Brewing, 
may be inſpiſſated by the Fire, and ves tor 
that Purpoſe c). 

11. That thoſe extremely corruptible Sub- 
ſtances, Yeaſt, the Flowers of Wine, and Wine- 
Lees, may be preſerved ſound, barely by freeing 
them from their ſuperfluous Moiſture, and ſecur- 
ing them from the external Air on too great 


Heat 4). 


a) See Exp II. 
6) Exp. TI, III, IV. 
c] See Exo. III. 
d) Exp. IV. | 8 

12. That 
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12. That the Buſineſs of Vegetable Curation may 

receive great Improvements by a proper chemical 
Enquiry, made with a direct View to this Sub- 

ject ; from whence many farther Advantages are 
derivable to Arts and Trades, particularly to the 
Sugar-Colonies abroad, to Brewers, Wine-Ma- 

kers, and Diſtillers in hot Countries; and that 

the Enquiry likewiſe might be adyantageouſly 

extended to Animal Curation *, \ 


* See Exp. IV. 
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LECTURE NY 


/EOXTAINING 


Ways of 7 and. improving, the Arts 
depending upon Vegetable FERMEN T A- 
T1ON; particularly. Brewing, Ping. 
Vinegar-Makin g. &c. 


The 1. IN our laſt Lecture we endeavoured to ſhew 
Sabjea, , the Method of procuring certain vegetable 
Commodities, and preſerving them uncorrupted, 
for the Service of Arts: In our preſent, we ſhall 
conſider ſome Uſes of theſe Commodities, when 
thus preſerved; or the Ways of employing them, 
ſo as to afford various Preparations. for the com- 
modious carrying on of Trade, and the Buſineſs 
of ordinary Life. f 
2. As our Conſideration is reſtrained to the 
vegetable Kingdom, the Arts that will chiefly 
come before us at preſent are, thoſe of Wines, 
Sweets, Malt-Liquors, Vinegars, and Brandies ; 
in all which we have already madeſome Progreſs *. 
But there remains much behind for the Improve- 
ment of theſe Arts; which lie in a State far from 
that Simplicity, on which their Perfection ſeems 
to depend. 
The Defon 3. Theſe Arts we ſhall here aer to im- 
of the Er- prove by four direct Experiments. The fr/t 
ferimenti. is capital, and calculated to ſhew the Method 


of FeQucing vegetable Juices, cured by Decoc- 


Ses Le. X. CY 


$100, 


| n Winks and Spirits. 1 4 


jan or, Inſpiſſatiog , back 10 State 

7 Narr Vinegars, Wines, and RO of 
Fermentation; and at the ſame Time to exhibita 
new Method of making an artificial Muſt, or 
Kum, as good as the natural, and equally fit for 
refermenting, fretting, improving, and making 
Wines, Vinegars, and Spirits, in all Countries. 
pw” Tis Rear roms will exhibit che com: 
mon Methods of forcing, or fining down, ferment- 
ed. vinous Liquors, ſo as to render them expe- 
ditiouſly. bright or clear, and fit for Uſe. _ 
+ 5+, The third Experiment will ſhew. a Method 
of converting White Wines into Reds; and. of 


£88 


recoyering, or improving, the Colour of decayed - 


red Wines. 


. The fourth, a Method of concentrating 


Wines, Vinegars, or Malt-Liquors, for Carriage, 
or e 1 
7 


be fifth will ſnew a Method of recovering 


prick'd Wines. n Baph 
8. The unh and laſt will ſhey a more profi- 
table Method, than that commonly uſed. in Exg 
land, of fermenting Malt for Diſtillation, or the 
Production of common inflammable Spitits. 
 *' Theſe, Experimenzsnon follow in their Order. 
EXPERIMENT: IJ. 
To ge the Method" of reducing- vagetable” Pitts 
cured by Tuſpiſation or DecoBion, bac to 
State fit for -affording Wines, Vinegars; and Bran 
dies, by Fermentation; and at the'ſame Time 10 
exhibit a Methid" of making an artifitial Miſt, 
er Stum, as good al tb natural,” and equally fit for 
Ae menſing fretting, improving, or making Wines, 


* 


Vinegars, and Spirits. 


» 


9. We took, three Pounds of white Lump S- 4rrifcial 


gar well cleanſed of irs Preacle, and melting it 3 
„ — 8 
Ar | | a x in | 


— 
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in three Quarts of fair Water, added in the 
boiling half an Ounce of finely pulverized Rheniſb 
Tartar; which diffolved with a remarkable Ebul- 
lition, and gave a grateful Acidity to the Li- 
quor. Then taking the Veſſel from the Fire, 
and ſuffering it to cool, we thus procured a Muft, 
which in all reſpects reſembled the natural tart 
and ſweet Juice of a white flavourleſs Grape, 
when that Juice is well purified, and — 0 
racked from its Sediment, in order to make 
Stum. And if our artificial Muſt be ſtummed, 
that is matched, or well fumigated with og 


Brimſtone, after the Manner ſhewed in our la 


Lecture a), it thus becomes a perfect Stum; which 


V. 


The FE xpe- 
riment 
how de- 
duced. 


may be made of any Flavour, at the Diſcretion 
of the Artiſt. | 5 8 

10. This Experiment is ſo pregnant, that it 
might deſerve to have its Uſes explained by an 
expreſs Treatiſe þ). It affords abundant Inſtruc- 
tion for improving the Arts of Sweets, Stums, 
Wines, Vinegars, and Spirits ; it likewiſe affords 


Tome uſeful Inſtructions about the Nature of ſweet 


and tart vegetable Juices, and the Ways of imi- 
tating them by Art. But theſe Particulars we 
can only juſt touch upon for the preſent. 

11. The Experiment itſelf was formed upon the 
Analyſis of the Juice of the Grape before Fermen- 
tation; which Juice, to the Senſes, appears no 
other than a ſaccharine Subſtance diſſolved in 
Water, with the Addition of a tartarous Acid: 
And this, being fully confirmed by a chemical 
Reſolution, it was hence eaſy to expect, that if 
Tartar, which is the natural Salt of Wine, or of 
any ſweet vegetable Juice fermented, could be 
artificially diſſolved in a proper Mixture of Sugar 
and Water, it would give an exact Reſemblance 


) Exp. II. X74 
.* + Sce the Appendix to this Lecture. | 


| / Wines and Spirits: * 

of the thing. Accordingly” it was found upon 
Trial that Tartar might be thus diſſolved, fo as 
to communicate an agreeable Acidity to Sugar, 
and thus to imitate, in great Perfection, the natu- 
ral ſweet Juices of Vegetables, without their par- 
ticular Flavours: and hence our Experiment dif- 
covers to us the Nature, Uſe, and Perfection of 
the Art of - Sweets 
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12 By a Sweet is underſtood any veperabls 2 Gr 
J vice, whether obtained by Means of Sugar, Rai- «bar. 


ſins, or other Foreign or Domeſtick Fruit, which 
is added to Wines in order to improve them. 
Whence we ſee that the Art of Sweet-Making 
might receive a high Degree of Improvement, 
by uſing pure Sugar as one general wholeſome 
Sweet, inſtead of thoſe infinite Mixtures of Ho- 
ney, Raiſins,” Syrups, Treacle, Stum, Cyder, 
Sc. wherewith the Sweet-Makers ſupply the Wine- 
Coopers, to eke out or amend their Wines. For 
pure Sugar being added to any poor Wine will 
ferment therewith, improve it, and bring it to a 
proper Degree of Strengrh and Vinoſity. If the 
Wine to be thus amended: is" tart of itſelf, no 


Tartar ſhould be added to the Sugar; bur if it 


be luſcious or too ſweet, . the Walden of 
Fartar i is proper. 


13. The preſent Erperimebt adds rio less 15 Extended. 


28 to the Art of Stums, which may 

aps be hence brought to its Perfection. And 
hte we deſire the Men of Buſineſs would duly 
reflect, that wherever Sugars go, there go in a 
ſolid form Stums, Wines, Vinegars, and Brandies; 


that is, the actual Matter out of which, by the 


bare Addition of Water, theſe ſeveral} Commodi- 
ties may be readily prepared. For it is by no 
Means neceſſary that Sugars ſhould be imported 
and exported in a "on was: for the — 
e Ie, © 


'$ 
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of Stums, Wines, c. becauſe it is ſo eaſy to add 
the Tartar and Water in any Port they arrive at. 


Farb- 14. Our Experiment alſo points out the Way 


Uſes in the of perfecting the Art of Wines, by reducing the 
2 component Matter thereof to a ſmall Bulk, and 
e Occalionally, in any Climate, bringing it back with 
Water into a Muſt; which Muſt may be tinged 
of any Colour, or impregnated with any Fla- 
vour, ſo as to be fermented into a Wine of any 
Species or Denomination. . Thus if a few Drops 
of the eſſential Oil, of Nutmeg, or Cinnamon, 
were to be rubbed with a little Sugar into a Kind 
of Elæoſaccharum, and then mixed with our 
artificial Muſt, or Stum, the Wine made of it 
would have a very grateful Odour and Flavour. 
And ſo if an eſſential Oil were procured from the 
Lees of any particular Wine, and introduced in- 
to our artificial Stum, after the ſame Manner, the 
artificial Wine would thus have the Odour and 
Flavour of the natural Wine that afforded the 
Lees; bating for the Roughneſs, Hardneſs, or 
Dryneſs given by the Huſk and Stone. For our 
artificial Muſt has no Flavour or Colour of its 
own, but readily receives and becomes impre- 
gnated with either by Art. And how far this 
Experiment may be uſeful in teaching a Method 
of making a rich concentrated Wine, for the ex- 
temporaneous Improvement of the poorer Sorts, or 
for making a ſerviceable Kind of extemporaneous 
Wine, barely by mixing with Water, we recom- 
mend to the Trial of thoſe who have a Talent at 
this Kind of Experiments. | Kt ile 
And Vine- 1g. The Art of /inegar-Making may alſo poſ- 
gar! ſibly receive a hight Degree of Improvement by 
Means of the preſent Experiment, as it affords 
us a. Method | of, diſſolving Tartar: in Water, on 
which the whole Arti of Vinegar making ſeems to 

See hereafter, Lect. XIII. Exp. IV. 
depend 


conſiſtent Form, which ſhould render it durable, 


nent Matter of Vinegar, which is Sugar, lies in 
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depend. For there are many phyſical and che- 
mical Reaſons and Experiments, to ſhew that 
Vinegar is no more than a particular Kind of 
fluid Tartar. And the Art of making Vinegar 
would then be perfect, when it could readily, or 
extemporaneouſly, prepare and concentrate the 
Commodity; ſo as to give it a Kind of ſolid or 


bring it into a ſmall Bulk, and leave it fit to be 
reduced by Water into a fluid Form, for Uſe in 
Mehmate mne ann 
16. We plainly ſee that the original compo- 


a ſmall Bulk, and may be readily converted by 

Water, Air, and Heat into Vinegar. Sugar 

in the Act of Acetification ſeems wholly converted 

into a fluid Tartar; and if the aqueous Liquor 

be ſeparated” from Vinegar,” we find the Vinegar . 
is thereby rendered the ſtronger: infomuch that 

if Vinegar were to be highly concentrated by 
Congelation, it would become almoſt ſolid, or 

a Kind of actual 'Fartar. Whence the Rule is 

eaſy, that in order to make an almoſt ſolid Vi- 

negar, we ſhould endeavour to diſſolve Tartar 

in an aqueous Liquor. Whence, for perfecting 993 
the Art of Vinegar-Making, we recommend the I 
diſſolving of Tartar largely with Sugar, or Frea- | 
cle, and the ſtrongeſt Vinegar, by repeated Im- 
bibitions, Hear, and a proper Management. 

157. We proceed to ſhew'fome Uſe of our Ex- «be Di. | 
rr in the Art of Diftillationz which 3 f 
ikewiſe might poſſibly artive at Perfection by its Hiri. | 


Means. It is generally known that à tafteleſs, 
fllavourlefs, yet perfectly vinous and cheap Spirit; 
is the grand Dęideratum in the Art of Diſtilhing: 
Now ſuch a Spirit ſeems eaſily procurable from 
our Stum, made highly acid by the Addition of 
See Led. VI. Exp, II. 5 
el Tartar, 
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Tartar, and fermented till that Acidity prevails, 
as it ſoon will do, ſo as to prove a true Vinoſity. 
And thus a highly vinous, yet flavourleſs Spirit, 
may be obtained at a very reaſonable Charge, if 


a Man thoroughly underſtands the Art of Fer- 


mentation. And ſuch a Spirit might be readily 
flayoured and converted into French Brandy, Ar- 
rack, or any other Kind of Spirit, that commonly 
ſells for a much greater Price a). 

18. Theſe Particulars, with ſeveral others that 
might be mentioned, hold of our Experiment in 
its perfect State: for to reduce ſweet vegetable 
Juices to a pure white Sugar, without any Par- 
ticipation of Treacle,.is an extreamly perfect? Cu- 
ration, which coſt much Labour before it was 
diſcovered. But now the thing is common, we 
ſeem almoſt to neglect it ; at leaſt do not enquire 
into the farther Uſes of ſo capital a Diſcovery, 
to the apparent Detriment ot the Sugar- Trade, 
and the Colonies thereon depending, . 5 
19. Tho' Curation by bare Decoction, or In- 
ſpiſſation, is of a lower Claſs, yet ſtill it has its 
Uſes 5); for even Treacle is an uſeful Sub- 
ſtance: But the Rob of Malt, as we ſhewed in 
our laſt Lecture 5), may be employed for the 
making of Beer, Ale, Vinegar, and Spirit, in 
all Climates, after the ſame Manner as we here 
uſe Sugar. And the Perfection of this Curation 


would be, to reduce all ſuch Robs to an actual 


Sugar; as with ſkill might be done, we apprehend, 
to Advantage. Tho' as ſome Countries and Pa- 
lates prefer Malt-Liquors and Corn- Spirits, to 
Wines and the fineſt foreign Brandies, this Art 
of Sugar-Making need not be univerſally exten- 
ded to Malt and Grain. Park | 


4) See hereafter Led. XII. 
a b$) See Led. X. Exp. III. 5 


18. Many 
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20, e other Uſes are derivable to Arts and 
natural Philoſophy from our preſent Experiment; 
but we have only Time to mention one more. 
We ſee that Stums, Wines, Vinegars, and in- 

flammable Spirits of all Sorts, may be commo- 
diouſly obtained by its Means; we now add, that 
the original Matter of them all may be reduced 
to a brown, thick, treacly, or other coloured 
Subſtance, whether red, yellow, or black, and 
exporced under this diſguiſed Form to any trad-, 
ing Part of the World, for preparing, theſe Com- 
modities there. And thus the Country 2 i 
of Sugar, might advantageouſly ſupply many 
others with Matter for exerciſing of ſeveral Arts; 
ſuch as the Production of Wines, Beers, Vinegars, 
and Brandies. And in the ſame Manner might Fa- 
milies be ſupplied with an artificial Muſt, Stum, or 
Rob of Grapes, for making any Sort of Wine at 
home, with much greater Eaſe than they now brew 
Beer: for the expert Artiſt will eaſily give the 
proper Flavour and Colour of any Wine “, to 
this artificial Muſt, or Rob; ſo that there ſhould 
be nothing more required at home,.for the mak- 
ing it into Wine, than to add the Water and n 
e F erment in the Caſk. | | 


EXIAIU ENT \ bet 


The common Methcd of Forcing or Fining down fer- 


mented vinous Liquors, ſo as to render them expe- 
abe bright or clear, and fit for Uſe. 


, - = ers» + Is 7 
« n 
, 


21. We took an Ounce of fine Ting: Glaſs beat Wine 
with a Hammer into Shreds, and difilved 3 it by /=4. 
boiling in a Pint of Water, ſo that it became a ſtiff 
Gelly when cold. Some of this Gelly we hiſked 


5 bee abore; F. 12. and Nee Exp. mY 
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up into a Froth, with a little' of the Wine in- 
tended to be fined ; then ſtirred it well among the 
reft in the Cafk, and bunged it down tight. By 
this Means the Wine will uſually become Bright in 
eight or ten P. 
Un. 22. This Method is beſt ſuted to white Wines: 
but for red ones, the Wine: Coopers commonly 
uſe the Whites of Eggs, beat up to a Froth, 0. 
mixed in the fame Manner with the Wines. And 
theſe are the common Methods of Forcing at pre- 
ſent uſed in the Wine-Buſineſs. © 
Rationale. 23. The-pliyfical Reaſon of the Experiment is 
this, that the Bodies here employed as the Forcing 
are viſcous or glutinous, ſo as to entangle them-. 
ſelves among the flying Lee, or light Feculencies, 
that float in the Wine; and thus forming a Maſs 
ſpecifically heavier than the Wine, ſink thro” the 
ody thereof, like a Net, carrying down all the 
Foutneſs they meer with in their Way. But when 
the Wine is extremely rich, fo that its ſpecific 
Gravity proves greater than that of the Maſs 
compounded of the Forcing, as it is called, and 
the Dregs or Lee, this Maſs riſes upwards, and 
floats on the Top of the Liquor, in which Caſe 
alſo, the Wine will draw off fine. 
trconveni= 24. The principal Inconvenience of this Me- 
enc iei of thod of fining Wines is its Slowneſs, as not hav- 
bag ing its Effect in leſs than a Week, or ſometimes a 
8 according as the Weather proves fa- 
vourable or unfayourable, cloudy or clear, windy 
or calm; which appears to be Matter of conſlant 
Obſervation. But the Wine-Merchant frequently 
requires a Method that ſhall with Certainty make 
his Wines fit for taſting in a few Hours. And a 
Method of this Kind there is, but kept as a va- 
luable Secret in a few Hands. Perhaps it depends 
upon the prudent Uſe of a tartatized Spirit of 
Wine and the common Forcing, as Acceſſories, 
ä along 
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along with Gypſum, or calcined Alabaſter, as the 
Principal ; all which are to be well romaged, or 
ſtirred together in the Wine, for half an Hour, 
before it is ſuffered to reſt. | oy 

25, Let it be here obſerved that all Wines, Fining not 
Malt-Liquors, and Vinegars, which are well <a =<- 
made and perfect in their Kind, will grow fine Han. 
of themſelves barely by ſtanding; ſo that if they 
do not thus grow fine in a reaſonable Time, it is 
a Sign they labour under ſome Diſeaſe, that is, 
are either too aqueous, too acid, too alkaline, 
tend to Putrefaction, or the like. In all theſe 
Caſes, which may be properly enough called the 
Diſeaſes of Wines, ſuitable Remedies are required 
before the Wines will grow fine. 

26. To enquire particularly into the Diſeaſes Diſeaſes of 
of fermented Liquors, with their reſpective Cures, Fine how 
is not the preſent Deſign a); only we muſt ob- *. 
ſerve, that the moſt general Remedy hitherto 
known for all the Diſeaſes of Wines, is a pru- 
dent Uſe of a tartarized Spirit of Wine, which 
not only enriches, but diſpoſes all ordinary Wines 
to grow fine. But Wines well prepared from ar- 
rificial Muſt, in the Method above-mentioned, 
are ſubject to no Diſeaſes. And even thoſe ob- 
tained in the common Way may be effectually ſe- 
cured, againſt all Diſeaſes, by Congelation, which 
rakes away their ſuperfluous Water without Pre- 
judice to their vinous Parts 5). 

27. Skimmed Milk likewiſe is a proper For- The Uk of 
cing for all white Wines, Arracks, and ſmall Spi- Mi# in 
rits z but improper for red Wines, becauſe it diſ- TIN 
charges their Colour. Thus if a few Quarts of 
well ſkimmed Milk be put to a Hogſhead of red 
Wine, it will ſoon precipitate the greateſt Part 


2) See the Appendix to this Lecture. 
) See below Exp. IV. 
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coloured 
red, 


The Expe- 
riment 
improved. 
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of the red Colour, and leave the Liquor much 
paler, or almoſt white.  Wheace this Experi- 
ment ſometimes becomes of Uſe in turning 
pricked red Wines into Whites, where a {mall 
Degree of Acidity is not ſo much perceived. And 
on this Property of Milk depends that other, of 
Kin thereto, whereby it whitens Wines that have 
capes a brown Colour from the Caſk, or by 
y Boiling before they were fermented: For 
in theſe Caſes, the Addition of a little ſkimmed 
Milk will alſo precipitate the brown Colour, and 
leave the Wines almoſt limpid, or of what they 
call a Water Whiteneſs z which is much coveted 
abroad. in white Wines as well as in Brandies. 


Exyts iMENT III. 


A Method of converting White Wines into. Reds; 
and of recovering the Colour of decayed red 
Wines. 


28. We put four Ounces of what is commonly 
called Turnſol Rags into an earthen Veſſel, and 
poured. upon them a Pint of boiling Water; then 
covering the Veſſel cloſe, and ſuffering it to cool, 
we ſtrained off the Liquor, which we found of a 
very deep red Colour, inclining to purple; ſo 
that a ſmall Proportion thereof would give a 
beautiful bright red, to a large one of white 
Wine mixed therewith. bo 

29. For keeping, this Tincture might be mixed 
with Brandy, or made into a Syrup with Sugar; 
but the uſual Way with the Wine-Coopers and 
Vintners is to infuſe the Rags cold in Wine, for 
a Night or more, and then wring them with their 
Hands. The Inconvenience of this Method is, 
that it. gives the Wine a diſagreeable Taſte, or 
what is vulgarly called the Taſte of the Rag : 

9 whence 
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whence the Wines thus coloured uſually paſs 
among the Judges for preſſed Wines, that have 
got this Taſte from the Canvas Bags in which 
the Lees were preſſed, | \ £943 1145 

30. The Way of infuſing the Rags in boiling 
Water is not attended with this Inconvenience; 
but then it loads the Tincture with Water, which 
may prove prejudicial to che Wine; or if made 
into a Syrup, or mixed with Brandy, the Colour 
is thus diluted, or weakened ; ſo that a large 
Quantity of theſe additional Ingredients comes to” 
be uſed with a ſmall one of the Colour; tho? that 
alone be the Thing required. 8 | 

31. Hence the Buſineſs of colouring Wines red Inconveni- 
is attended with conſiderable Inconveniencies, in . 
thoſe Countries that do not afford the finging 
Grape, which yields a Blood -· red Juice, and with 
which the Wines of France are often ſtained. In 
Defect thereof at Oporio they ſometimes uſe 
the Juice of Elder - Berries, and ſometimes Log- 
wood, when their Wines are not naturally red 
enough; for this Colour, it ſeems, they muſt 
have, to make them ſaleable. Ve 
32. The Colour afforded: by our preſent Ex- Remedied.. 
periment is not properly the Port, but the Bour- 
deaux-Red, which does not ſo well ſuic with Port- 
Mines: Whence the Foreign Coopers are often * 
diſtreſſed for Want of a proper Colouring to their | 
red Wines in bad Years: We would; therefore, 
recommend to them the Uſe of an Extract made 
by boiling Stict Lague in Water; which gives a 
rich Red, that comes tolerably cheap, and is, 
perhaps, the perfect red Port- Colour. But if 
this proves unſatis factory, let a Method be tried 
of making a Laque out of the Skins of the ting- 


*) See hereafter Lett. XIV. Exp, II. 
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ing Grape, or Raifin de Teinte. Cochineal might 
likewiſe aniwer the. Purpoſe, tho? it loſes of its. 
Colour by mixing with all acid Wines. Elder- 

Berries give this Colour in a tolerable Degree, 


but not without communicating a nauſeous 
Flavour, 


33. The Produce of our preſent Experiment 
might anſwer well, if the Colour could be had 
pure, or made up into Cakes, without being im- 
bibed by Rags; for it is very eaſy to obſcure its 
roo great Brightneſs, or vivid purple Briſkneſs, 
by the Addition of a little burnt Sugar, Rob of 
Sloes, Rob of Oak, Rob of Wine, or any other 
Colour bordering upon the Tawny, fo as to make 
a true Port- Colour. 


ExPpERIMENT IV. 


A Method of condenſing or concentrating Wines, Vine- 
gars, and Malt- Liquors, for Exportation. | 


Miner ang 34. We took a Quart of ordinary red Port - 

potable Wine, included in a Florence Flaſk, and placing 

Liguers the Flaſk in a Mixture of one Part common Salt 

ty oe and two Parts Snow, or beaten Ice, we found 

ing. the more aqueous Part of the Wine was ſoon 
turned to Ice; from which, by a bare Inclination 
of the Glaſs, the thick, rich, or more vinous 
Part of the Wine, was eaſily drained, _ 


TP. 236. This Experiment is here performed too 
yg 0 ſo that Pepe of the chick and valuable 
regulated. Parts of the Wine are catched and detained in 
the Ice. To perform it in Perfection, the natu- 
ral freezing Cold ſhould be employed; by which 
Means, Wines, Vinegars, and Malt-Liquors may 


Of Wines and Spirits. 
be reduced to a fourth. of their ordinary Bulk, 
without any conſiderable Loſs of their eſſential 
Parts; little more than the uſeleſs, or detrimental 
Water being thus ſeparated, ſo as to leave all 
the eſſential Parts of the Wine admirably cured, 
or capable of remaining perfect, for ſeveral Years, 
as has been found upon Trial. And by a prudent 
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Uſe and Application of this Experiment, we con- 


ceive that great Improvements might be made 


in the Wine-Trade. 5 4 
36. For by a proper Contrivance, and a little 
Dexterity, which may be eaſily gained by Ex- 


perience, large Quantities of the pooreſt Wines 


might be thus, at little Expence, converted into 
rich ones, ſo as to increaſe their Value in Pro- 
portion to the Diminution of their Bulk. And 
thus alſo, by repeating the Operation, might ex- 
tremely rich and generous Wines, ora true Quint- 
eſſence, be procured, for the Amendment of the 


thinner and poorer Sorts. And in this View it 


ſhould be remembered, that mountainous Wine- 
Countries are often furniſhed with Snow, by 


means whereof artificial Freezing might be prac- 


tiſed in the time of Vintage; the bare intimation 
of which may give a ſufficient Hint for introduc- 
ing a new and uſeful Branch of Buſineſs, as Wines 
may be hence concentrated after Fermentation, 
no leſs commodioufly than the Juice of the Gra 

before that Operation 4). And if to this be added, 
that the Art f Congelation is alſo capable of Im- 
provement from a proper Uſe of Sal- Ammoniac 
and Water þ) ; for, as the Sal- Ammoniac remains 


eaſily recoverable, it ſhould ſeem that little more 
than a ſuitable Apparatus is required to bring this 


a) See Leg. X. Exp. III. 
$) See Lee. V. Exp. II. 
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Buſineſs to Perfection, with all deſirable Advan- 


| tage. 


ExpRRI MENT V. 
A Method of recovering prick”, 4 Wines. 


37. To a Bottle of prick'd red Pori-Wine 


we added about half an Ounce of tartarized 
Spirit of Wine ; then ſhaking the Liquor well 


together, we ſet it by for a few Days; expecting 
to find it remarkably altered for the better; as 
upon Trial it appeared indeed to be. 

38. This Experiment depends upon the uſeful - 


Doctrine of Acids and Alkakes a). All perfect 


Wines have naturally ſome Acidity ; but when 
this Acidity prevails too much, the Wine is ſaid 
to be prick'd, which is a State thereof tending to 


Vinegar 23). But the prudent Introduction of 


2 


'a fine alkaline Salt, oth as that imbibed by 
Spirit of Wine digeſted upon Salt of Tartar, 
(tor ſo the tartarized Spirit of Wine is pre 


pared) has a direct Power of taking off the Aci- 


dity; to which Effect the Spirit of Wine alſo® 
contributes, and is in other Reſpects a great Pre- 
ſervative of fermented Liquors c). And if the 
Operation be dextrouſly performed, prick'd 
Wines may be thus recovered, and made to 
remain ſound and faleable for ſome Time. The 


ſame Method is likewiſe applicable to hard Malt- 


'Liquors, or ſuch as are but juſt rurned ſour, and 
not near becoming Vinegar. ' 


39. An Expedient of the ſame Nature i is fre- 


quently made uſe of to recover ſour Small-Beer, 
a) See theſe Terms explained in the 9 prefixed to 


our Ladbar... 
6, See Lea. VII. Exp. II. 
c) Ses Lee. \ VI. oy IV. and the Appendix to the preſent 


by 
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ing terreſtrial Alkalies, immediately take off the 


' too great Acidity of the Liquor, and cauſing 


an Ebullition therewith, give it a conſiderable 
Briſkneſs, if drank before the Ebullition is en- 
tirely finiſhed. In order to continue it the longer, 
*tis beſt to add the Chalk, or Oyſter-Shells, 
whole to the Liquor in the Caſk; but Care 


muſt be taken to drink it out ſoon, otherwiſe 


the Liquor will ſpoil a). 
ExrEAIM ZXT VI. 


more profitable Method, than the common, of fer- 


menting Malt for Diſtillation, in order to obtain 


from it a Brandy, or inflammable Spirit. 


by adding thereto a little Chalk or Powder of 
Oyſter-Shells ; for Chalk and Oyſter-Shells be- 
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40. We took ten Pounds of Malt reduced to g,,.,;,, 
a fine Flour, and three Pounds of common jg Digit. 


Gallons of cold Water, and ſtirred them very 


well together; then five Gallons of Water boil- 
ing hot, and ſtirred all very briſkly again. Let- 


ting them now ſtand for two Hours, we repeated 
the Stirring again, and when the whole was 

ow cold, we added to it two Ounces of folid 
Veaſt, and ſet it by in a warmiſh Place, loofely 
covered, to ferment 2). 


A1. This Experiment exhibits the Dutch Me- 
thod of preparing the Waſh, as it is called, for 


Malt-Spirit, whereby they fave much Trouble, 
and procure a large Yield of Spirit ; thus com- 
modioufly reducing the two Buſineſſes of Brew- 


P 4 "may 


| Wheat-Meal ; to theſe we added, firſt, two ation. * 


$ 
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ing and Fermenting, to a ſingle Operation, In 
England the Method is, to brew and maſh for 

Spirit juſt as they ordinarily do for Beer; only 
inſtead of boiling the Wort, they pump it into 
large Coolers, and afterwards run it into their 
fermenting Backs, to be there work'd, or fer- 
mented with Yeaſt; thus beſtowing twice as much 
Labour in the Operation, as is required; and at 
the ſame Time loſing conſiderably of their Quan- 
tity of Spirit, by leaving the groſs Bottoms out 
of the Still, for Fear of burning. 

442. In the Manner of our preſent Experiment, 
where the Malt is ground fine, we have all its 
fermentable Parts ſet looſe, fo as at once to mix 
with the Water. And we can thus put all the 
Bottems into the Still, without Danger of burn- 
ing; becauſe being rendered ſo fine at firſt, they 
entirely loſe their Clammineſs in the Fermen- 
tation, ſo as to become light or buoyant, and 
thus increaſe the Yield of the Spirit. 


Regula- 43. The Meal of unmalted Corn is found ne- 
e. ceſſary to be mixed along with the Malt, to pre- 
vent its over-fermenting, and throwing off the 
Matter of the Spirit. But as Diſpatch is here par- 
. ticularly required, to avoid Expence and a large 
Apparatus of Veſſels, a conſiderable Quantity of 
Yeaſt is added to quicken the Fermentation, ſo 

that it may be finiſhed in two or three Days. 


44. More Yeaſt ſhould be added if the Wea- 
ther be cold, and leſs if it be hot; the Converſe 
is to be underſtood of Meal, more whereof is re- 
quired in hot Weather to check, and leſs in cold, 
to haſten the Operation; which in the preſent 
Caſe is deſigned to be violent, contrary to what 
ought to be obſerved in the Fermentation for 
Wines, where the flower the Operation is per- 
formed, the better the Liquor will prove. 1 
; | ule 


And Aa- 
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Rule may likewiſe obtain here in a leſs Degree: 
for it is poſſible to ferment the Waſh ſo vio- 
lently, that it ſhall ſoon end in Putrefaction a). 
And thus by rightly conducting the ſeveral Parts 
of the Proceſs, we may, by Diſtillation, procure 
all the Spirit that Malt and Meal are capable of 
affording by Fermentation. The Method of 


procuring this Spirit will be ſhewn in our next 
Lecture 8). 


Ax1oms and Canons. 


1. We have ſeen in the preceding Enquiry, 
that excellent Stums, Sweets, Wines, Vinegars, 
and Brandies, may be prepared from Sugar, in 
any Climate, where Water and Tartar can be 
procured c). e 


2. That Malt Liquors, and Malt -Vinegars, 
may be commodiouſly prepared in any hot Cli- 
mate, from the Rob or Treacle of Malt; which 
is fit for Tranſportation, ſo as to convey the de- 
_fired Virtue of the Malt in a ſmall Bulk, and 


retain it perfect for ſeveral Years d). 


3. That the Perfection of the Art of Vinegar- 
Making depends upon the Converſion of Sugar in- - 
to a fluid Tartar; or a Method of permanently 
diſſolving a large Proportion of Tartar in Wa- 
ter e). ES 
4. That it is poſſible to reduce both Wines and v 
Vinegars to a thick Syrupy Form f) : ſince the - 


a) See Led. VII. paſſim. e 

5) See Led. XII. Exp. I. 2 8 

c) See Exp. I. See alſo Le# VII. Exp. I. 

4) Exp. I. See alſo Let. X. Exp. III. 

e) See Exp. I. See alſo Lea. VII. Exp. II. 
#1} Exp. 1, TV.” 3 
* original 


| — PP rs, Let an 
1 
: 
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* 
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original Matter of them both, dix. Sugar, is 
ſolid, and ſince they both may be concentrated 
by Froſt to a high Degree of Richneſs and 
Thickneſs. TO Pg 

5. That a new Art may be introduced of ſup- 
plying Foreign Countries with a proper, or rich, 
yrupy, or treacly Subſtance, which ſhall lie in 
a ſmall Compaſs, for the making of Wines, 
Beers, Vinegars, and Spirits, in all Climates, 
with conſiderable Advantage a): A Conſidera- 
tion deſerving the Attention of the Sugar-Colo- 
nies, or their Mother- Kingdoms. 


6. That the ſweet and tart Juices, as thoſe of 
Summer-Fruits, Cherries, Grapes, Sc. conſiſt of 


a ſaccharine and tartareous Subſtance; or, to ſpeak 


explicitly, of an actual Sugar, and an actual fluid 


\ Tartar : which affords an uſeful Rule for improv- 


ing theſe natural Juices in bad Years, and again 
for imitating them by Art; as alſo for producing 
Wines, Vinegars, and Brandies, without them, 
where Sugar and Tartar can be procured 5). 


7. That there is a great Affinity betwixt Su- 
gar and Tartar, ſince they not only reſide to- 
ether, and are intimately mixed in all ſweet and 
cart vegetable Juices, but alſo ſeem readily con- 
vertible into each other; for the acid and tart 
immature Juices of Plants become ſaccharine 
by Ripening; Wine made wholly of Sugar and 
Water ſhoots a large Quantity of Tartar; and 
Sugar is wholly convertible into Vinegar, which 
is a fluid Tartar. Whence much Light might be 
derived for explaining the Nature of Vegetation, 
Acidity, Sweetneſs, Immaturity, Ripenefs, Vi- 


a) Exp. I, IV. See alſo Lad. Xx. Exp. III. 
5) Exp. I. See alſo Le#. VII. and X.yaſim, 


od nification, 


— bios > 
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W Acetification, and the Art of procur- 
ing Tartar 4). 


8. That the Improvement, or Perfection, of 


ſeveral Arts may depend upon a ſingle Experi- 


ment; as We remarkably ſee by our ſimple Ex- 


riment of diſſolving Tartar in Water and Su- 
gar 5); which has a direct Tendency to improve 


Se ſeveral Arts of Sweets, Stums, Wines, Vi- 
negars, and Spirits. 


9. That a very large Proportion of Water en- 


| ters the natural Compalition of Stums, Wines, 
Vinegars, and Spirits c); as plainly appears from 


hence, that the eſſential Matter of them all is 
contained in dry Sugar, which being barely diſ- 
ſolved in Water, and fermented, becomes Wine; 


'or a Liquor that may, by Congelation, be re- 


duced to a fourth, or a ſixth Part of its natural 
Bulk, without any conſiderable Loſs of its valu- 
able Part, or of little more than its ſuperfluous 
Phlegm. or Water d). 

10; That the Diſeaſes of Stums, Wines, and 
Vinegars, are owing to. an Over-Proportion of 
aqueous Parts; ſo that if their Water be taken 
away, without doing Violence to the eſſential Mat- 
ter, thoſe ſeveral Commodities may be preſerved 


in a State of Perfection; as we ſee they actually 


are by Concentration, or Congelation, which thus 
ad vantageoufly ſeparates their aqueous Parts with- 


. out hurting the reſt 


11. That numberleſs new Sorts of Wines and 
Brandies are producible, barely by adding any 
well-ſcented Vegetables, or their eſſential Oils, or 'a 


5 a) 235 Led. VII. and X. See alſo the preſent ae 
XP. | 
6) Exp. I. 

c) Es I. and IV. 

9 See Exp. IV. 
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Mixture of ſuch Oils, to a natural or artificial 
Muſt in the Fermentation a). And the ſame may 
be proportionably underſtood of the Colours of 
Wines ; which might, by proper tinging Ingre- 
dients, be thus procured blue, green, yellow, or 
of other Colours, if it were neceſſary, as well as 
pale, or red 5). | 
12. That the phyſical Agent in the Fining of 
Wines, and other fermented Liquors, is ſome 
proper viſcous Subſtance, whichentangles the groſs 
Particles, and either ſinks with them to the Bot- 
tom, or riſes to the Top, ſo as to ſeparate and 
keep them ſeparate from the Body of the Li- 
quor ; and that, on this Foundation, better Me- 
thods of fining . be diſcovered, than thoſe 
hitherto commonly known and practiſed c). | 
13. That tartarized Spirit of Wine is a Remedy 
for acid Wines, and nor only abates their Acidity, 
but alſo ſtrengthens, and diſpoſes them to grow 
fine, when they are thick and turbid 4d). _ 
14. That Milk, deprived of its Cream, will 
diſcharge the Colour of red Wine, by precipitat- 
ing the tinging Matter to the Bottom; and ſo 
likewiſe leſſen, and take off the brown Colour, 
wherewith white Wines are ſometimes acciden- 
tally tinged e). 11 
1g. That the Buſineſs of colouring red Wines 
artificially may be improved by a proper Uſe of 
an artificial Turnſol without Rags; ſuch as an 
Extract of Stick-Laque, Sc. but particularly 
an artificial Tincture of the Huſk or Skin of the 
red Grape, or a particular Laque made from the 


Raiſin de Teinte F). 


a) Exp. I. See alſo Lea. VII. Exp. I. 
b) See Exp. III. 
c) Exp. II. Y . 
d) Exp. V. See alſo the Appendix below. . | 
e) Exp. II. 7) Exp. III. | 
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16. That it is in the Power of Art greatly to 


accelerate the Operation of vinous Fermentation, 


ſo as to finiſh the whole in a few Days Time: But 
that this ſhould be done only when a Spirit, and 


not a Wine, is intended; becauſe ſuch a haſty 
Fermentation ſubverts or deſtroys the Texture 


requiſite in vinous Liquors 4). 


APPENDIX to LZ TVA E XI. 


SA SY 
The Theory of Vinous Fermentation. 


1. The extenſive Doctrine of Vinous Fermen- 


tation being little regarded,” in Proportion to. its 
philoſophical and practical Uſes, it may be pro- 


per in this Place to lay down its Theory, after a 


conciſe axiomatical Manner (as we are the better 


enabled to do from the Labour which Dr. Stahl 
has beſtowed upon this Subject 5) and ſubjoin a 


few Obſervations with regard to Practice. 


2. Vinous Fermentation is an inteſtine Motion 
performed by the inſtrumental Efficacy of Wa- 


ter; ſo as to ſtrike aſunder, attenuate, tranſpoſe, 
and again collect and recompoſe, in a particular 


Manner, the Salt, Oil, and Earth of a ferment- 


able Subject c). | 
3. Fermentable Subjects, therefore, are mixed 
Bodies; conſiſting of Salt, Oil, and a Subule 
Earth d). 5 L n 
4. Theſe compound Particles of all ferment- 
able Subjects are ſo ſmall, that when aſunder 
they become imperceptible to the Senſes; for 


a) See LeQ. VII. paſim. See allo the preſent, Exp. VI. 
and the following Appendix. 

b) See his Zymotechnia fundamentalis. 

c) Conſider all the Izfances, or what ſeems equipollent to 
them all, Sugar and Water. 


4) Into which all fermentable Subſtances are reſolved by a 
chemical Analylis, 


neithcr 


221. 


222 LECTURE THE ELEVENTH; 


neither the Touch nor the Sight diſtinguiſhes 

them: Whence being mixed with an aqueous 

* Fluid, they leave it tranſparent. Neither have 
| | fermentable Bodies any coafiderable Smell or 
1 TLaaſte, beſides the Taſte of Sweetneſs. 1 10 

g. Theſe Principles of Fermentation, viz. the 
Salt, Oil, and Earth, muſt of Neceſſity be in a 


8 compound State; for Separation preſuppoſes Con- 
nexion a. And by Compoſition is not here un- 
1 derſtood bare Juxta-poſition, but a very intimate 
a . Coheſion of the ſmall and different Particles : So 
7 chat the Salt, Oil, and Earth, in each of theſe 


1 little and inſenſible Compounds, are in actual 
wi Coheſion, Connexion, and Union. Co SENS 
| | 6. When, therefore, any one of theſe Principles 
1 abounds in an Over-Proportion for an intimate 
4 Union, the whole Efficacy of the Fermentation is 
either ſtopped and impaired, or elſe preſently de- 
termined. and limited to one certain Species. 
| 7. And this is to be particularly remarked of 
BH the volatile or eſſential Oil; which being in an 
Over - Proportion for an intimate Union with the 
reſt, rather hinders than promotes vinous Fer- 
mentation, but greatly ilpoſes the Subject to 
Putrefaction 3) | 
8. Bur if the Salt predominates, this does not 
ſo much prevent the Succeſs of the Fermentation, 
rovided it be in ſome Kind of Connexion with 
the oily and earthy Principles : And if it be not 
thus connected, it 1s readily taken, by Solution 
in the Water, from the other duly mixed Por- 
tion, and thus, in ſome Meaſure, promotes and 
aſſiſts the Operation. 
9. This equable Connexion of Salt, Oil, and 
Earth into a ſingle compound Particle, makes a 
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a) See above 5. 2. | 
b) As in Mace, Cloves, Nutmeg, Sc. 


Corpuſcle 


N 


£ 
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Corpuſcle ſoluble in Water; that is, this com- 


pound Corpuſcle is, by Means of its ſaline Par- 
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ticle, connected with the aqueous Corpuſcles, 


and moved up and down therewith; that is, it 
becomes diſſolved therein. 


10. Where theſe compound Catprſeles ; are not 


thus connected with the Water, many of them 


join together either into a groſs Matter a), or in- 


to a looſe, chaffy, or ſpungy one 0). 

11. When diluted wich 2 little Moiſture, theſe 
compound Corpuſcles feel ſlippery, clammy, and 
unctuous to the Touch, and after the like Man- 
ner affect the Taſte wich © ropy Sweetneſs or In- 
lipidiry ch. 

12. When undiſturbed, and left to themſelves, 
they preſerve their mutual Coheſion, and their 
ug or dry Conſiſtence, without Alteration d). 

But as ſoon as an aqueous Fluid is put to 
Fs. there preſently begins a Commotion, and 
afterwards a ſubtile Separation among them. 

14. This Commorion and Separation firſt be- 
gins in the whole Subſtance e): for before Water 
is added, the Subject may remain in dry, ſolid, 
and large Pieces F); Which being reduced to 
Powder, each Grain thereof is an Aggregate of 
many leſſer compound Corpuſcles; and theſe 
put into Water, diſſolve and ſeparately float 


therein, till at Length they become ſo ſmall as to 


be inviſible, and thicken the Conſiſtence of the 
Liquor. 

1g. When the compound particles are thus 
ſeparated from one another, they are next gra- 


4] As in the Lees of Wine. 
6) As the Grains in Brewing. 
c) As appears in all Inſtances, 
4) Conſider Malt, Raiſins, Sugar, and all the Inſtances. 
e) As when Sugar diſſolves in Water. 
) As in Mg, Sugar, c. 


dually 
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dually ſeparated from their own different Parts, 
that is, the different Particles whereof they con- 
fiſt, viz. the Salt, the Oil, and the Earth, are dif- 
Joined from one another by the Interpoſition of 
the Particles of Water, 

16. The firſt Commotion is no more than a bare 
Solution, when the Water lays hold of the ſaline 
Parts of the compound Corpuſcle, and thus 
carries them about with itſelf . For of theſe 
ſeveral Principles the ſaline one ſooneſt diſſolves 
in Water. 3 | | | 

17. But the ſucceeding Separation, viz, the fer- 
mentative Motion, 1s a different Thing, and what 
diſentangles the oily and earthy Parts from the 
ſaline, partly by the Impulſe of the others in 
their Motion, and partly by the Force of the 

ueous Particles that are now continually meet- 
ing and daſhing againſt them. N 

18. This Motion is performed by the Water, 
as a Fluid, or Aggregate of an infinite Number 
of Particles, in actual and perpetual Motion; 
their Smallneſs being proportionable to that of 
the fermenting Corpuſcles, and their Motion, or 
conſtant Suſceptibility of Motion, by Warmth 
and the Motion of the Air, diſpoſing them to 
move other ſubtile, moveable Corpuſcles alſo. 

19. But more particularly, an aqueous Fluid 

ives this Commotion, by the certain Agreement 
of Figure and Size which its Particles have with 
thoſe of the Salt of the fermentable Subject: 
Whence they come to be readily and cloſely 
applied together, ſo as to move almoſt like one 
and the ſame compound Corpuſcle ; whilſt the 
Water is no way diſpoſed to cohere immediate- 
ly with the Oil or Earth. And thus an un- 
equal Concuſſion is made in the compound Cor- 
puſcles of the Subject; which Concuſſion at 
* length 


/ Wines and Spirits. © 
length ſtriking out rhe ſaline Particle, and loo- 
ſiening the others, brings on a Separation of che 
original Connexion of the Subject. 


20. Thus if, inſtead of Water, an oily Fluid 
were poured upon any fermentable Subject, no 


vinous Fermentation would enſue ; as the Oil 
can neither give a ſufficient Impulſe to the com- 
pound Corpuſcles, which are groſſer than its 
own conſtituent Particles, nor force away the 
oily or ſaline Particles of the Subject from the 
Connexion of the others, which detain, and as 
it were envelope or defend them, from its Action. 
21. Hence an agueous Fluid alone is the true In- 
ſtrument for procuring a fermentable Motion to 
theſe mixed Corpuſcles of the Subject. de 

22. As the ſmall Parts of this aqueous Fluid 
are in a perpetual Motion, and by Means there- 
of affect the compound Corpuſcles of the Sub- 
Ject, a certain Degree of this N is required, 
which principally depends upon external Heat. 

23. It is true, a conſiderable Degree of cold 
will not abſolutely prevent all Fermentation, 
though it will greatly retard it; and a boiling 
Heat will prevent it ſtill more. The due Heat 
therefore for promoting and quickening the Ope- 
ration, is a tepid one, or the mean betwixt the 
two Extremes of Freezing and Boiling. 

24. The Admiſſion of the Air alſo, though 
not of abſolute neceſſity, yet greatly promotes 
and quickens the Action, as being a capital In- 
ſtrument in the Moving of oily Particles, and the 
true Analyſer of oily Subjects, in Concurrence 
with the Motion of Fire“ . 

286. But whilſt the Air thus contributes to 
haſten the Effect, it at the fame Time, by its 
| | Activity, 


* See Lect, II. Exp. III. IV. 
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Activity, cauſes ſome remarkable Alterations ia 
the oily Part; as being capable not only of moy- 
ing, but of abſolutely diſſolving and diſplacing 
it trom its original Connexion, and thus carrying 
it off with itſelf from the whole Maſs a). 


26. And hence, though the Conſideration of the 
Air does not in the general ſo properly belong to 
Fermentation, yet it does in particular; as having 
an accidental Power to alter every Species of this 
Operation: Whence its Agency ought to be well 


. underſtood, in order either to procure deſireable 


Alterations in the fermenting Maſs, or to prevent 
and correct ſuch as are not eligible. 


27. The oily Principle, which the Air thus ſe- 
parates and diſſolves, is alſo elaſtic, though it 
probably has that Property from its Intercourſe 
with the Air itſelf, added to an extreme Subtility 
of Parts; fo that a fmall Bulk thereof containing 
a large Number of individual Particles, may fill 
and ſatiate a large Bulk of Air 3), 


28. To proceed: When an aqueous Fluid is 
added to a fermentable Subject, expoſed. to a 
temperate Heat, and in ſome ſmall Degree to the 
open Air, a fermentative Struggle immediately 
ariſes ; the Water by its continual inteſtine Mo- 
tion diſſolving the ſaline Part of the compound 
Particles, and carrying them up and down with 
itſelf infinite Ways, amidſt innumerable other 
Particles, as well merely aqueous as fermentable 
ones: Whence, by this Collifion and Attrition, 
the oily and earthy Particles are at length ſepa- 


a) As may appear by the Loſs of Spirit and Flayour in open 
Fermentation, where the Matter is expoſed to too much Air. 
6) Az in the Atmoſpheres of odoriferous Vegetables ; and 


again in Perfumes or ftrong-ſcented Drugs; as Muſk, Am- 
bergreaſe, Camphire, Aſſa-fetida, &c. 


rated 


a 


0, Wines and Spirits... 


rated and disjoined fem (on Connexion wh 


ale ſaline. 

2909. The oily Faces as . the 5 ſub- 
tile, and moſt diſpoſed tor elaſtic Motion, would 
thus be thrown up to the Surface of the Liquor, 
and carried off by the Air, if they were not 
long involved or enveloped in the earthy ones; 
which are not only undiſpoſed and unfit for Avo- 


lation, but alſo ſtrongly inclined to form larger 


Collections or Aggregations with other earthy 
ones, and ſo ſink with them to the Bottom a). 


-  - 30. But before this can be fully brought 
about, that is, before many of the earthy Par- 
ticles are gradually collected together by their 
frequent Occurſions, ſo as to form a Bulk that 
can be no longer moved about by the aqueous 
Fluid, it happens that, by theſe repeated Colli- 
ſions, ſome of the oily Particles (now disjoined 
from the ſaline ones, which are ſtrongly agitated 
by the aqueous Partieles, and ſeparated from the 
earthy ones) are again, by Degrees, more inti- 
mately connected with the ſaline ones; whilſt, 
on the other Hand, theſe ſame ſaline Particles 
imbibe and take to themſelves ſome of the earthy 
ones, which being left ſingle, upon their Sepa- 
ration from the oily Particles, floated a 
about in the Fluid 5). | 

31. And hence proceed the ſeveral different 
Conſequences of Fermentation; viz. (1) From 
the Extrication of the ſaline Particles of the Sub- 


Jet proceeds the tart, ſaline, or acid Taſte of 


a) In the Form of Lees or Sediment. 

6) Obſerve that this whole Doctrine is not delvered as hy- 
pothetical, but as derived from a careſul Conſideration of all 
the Iaſlances, both à priori and 4 ©, Pd in "the Way of a 
juſt Indufion. 
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the Liquor; which is more ſenſible at firſt, be- 
fore the Liquor is duty compoſed and ſettled, 
or cke new Arrangement and Connexion of the 


ſaline Particles with thoſe of the oily and earthy 
Kinds compleated : After which the Liquor 


proves milder, ſofter, or leſs pungent. (2) From 
the oily Particles being ſet at Liberty, proceeds 
the ſtrong Smell of the Liquor, and the Head or 
the ſhining Skin upon the Surface. (3) The earthy 
Particles collecting together in Cluſters, cauſe 
the Fluid firſt to appear turbid, and afterwards 
to precipitate a viſible earthy or clay-like 
Matter: And ſome of theſe earthy Parts in 


their Motion arriving at the Head or oily Skin on 


the Surface, cauſe it to thicken; and afterwards - 
carrying it down along with them, thus conſti- 
tute the Lees which abound in Oil. (4) From 
this Struggle or Colliſion, which is productive 
both of Solution and a new Connexion in the ſa- 
line and earthy Corpuſcles, proceeds the Ebulli- 
nion in Fermentation. And laſtly, by the ſame 
repeated Colliſion of the oily with the aqueous 


and ſaline Particles, the inflammable Spirit is 


produced a). 2 24 
32. Water performs this whole Series of 
Changes, by becoming the Inſtrument and Me- 


dium of new Separations, Tranſpoſitions, and 


Combinations; as alſo preſerving theſe new Com- 
binations after they are made, by a Kind of 
conſtant Interpoſition, or eſſential Concurrence 3). 
For Wine cannot; without extreme Alteration; 


be deprived of all its Humidity ; though it may 


be freed from the ſuperfluous Part thereof by 
Congelation, without the leaſt Prejudice c). 


n See Lect. VII. Ea. IV. 
b) See Lect, XI. Exp. IV. 
c) This appears to be true in Fact. 


a 33. And 


nd 


Of Wines and Shire. 3 
3 And although the aqueous Humidity were 


intirely taken away, LSE the fermented Matters 


would ill retain a 


1 ſhew the Al- 
teration brought upon them; 


or the Spirit, 


with ity eſſential Aquoſity, would appear in one 


Place, the acid Salt in another, and hs 
Earth, or unctuous Fæces, in a third a): 

in the two laſt the aqueous Part may be Air 
ſeparated, without any way altering the Places 
or State they were *. into by the Act of Fer · 
mentation 9). 


8.46 f K. 


— oa atme, cui 10 o, Permen 


talion. 


t. Keeording to the Do&rine adore; &liver- 
ed, every fermentable Subject is in itſelf, or 


; may be reduced to, a dry and folid Body, con- 


— — oily, faline, and earthy Parts, fo put 
as perfectly to diſſolve with Water in- 
— a tranſparent clammy Liquor: Whence Malt 
or other Grain, Grapes or other Fruit, are to 
have their proper fermentable Parts eſtimated 
by the Quantity of dry, pure, fermentable 
Matter, or Sugar, they would 4 pd; all their 
other Parts being either chaffy or aqueous, 
and foreign to the real Purpoſe of Fermen- 
tation. 

2. This teaches us a Rule for reducing all 
fermentable Matters to their leaſt Dimenſions, 
and preſerving them at all Times fit and perfect 
for Uſe; viz. by making them into pure dry 


ay © "Which, n at preſent generally 


) As we fee in Tartar, and dry Wine Les 
b) See Loa. MI. paſim. 05 


Q 3 practiſed 
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ractiſed upon the Sugar-Cane only, i ; 
Formable. to. good: Advantage upon a Sb 
E n 
. The. Perfection of Fermentation i 
depends upon three Things; viz. (I.) t 8554 
nels. and Suitableneſs' of the Subject; 177 the 
Goodneſs aid Proportion of the Water put to it; 
and (g.) the Regulation of the O ration. 
The Goodneſs of the Subjek 5 in general is 
determined by its Purity and perfect Solubility 
in Water, without impairing the Tranſparency 
thereof, or changing its Colour. And this Cha- 
racter is excellently anſwered by the fineſt Su- 
gar; though the uſual Manner of preparing 
and refining it, by a ſtrong Heat, ſomewhat 
indiſpoſes it for a ready Fermentation, which 
newly expreſſed and unboiled vegetable Juices are 
greatly diſpoſed to; whence their Heripopegtion- 
is much ſooner finiſhed., 6% 0 
5: i hat. Water is, generally . beſt for 
Fermentation, which of itſelf contains moſt fer- 
mentable Parts; and ſuch is, (x. ) the Water-that- 
nacurally., grows along with Fruits; (2.) Rain 
Water, which is impregnated with vegetable 
Matters; and (3 ) River-Water, which alſo con- 
rains, ſome vegetable Subſtances ;, but (4.) Spring 
Water is the . pureſt and leaſt altered by foreign 
Mixture: Whence the trueſt Eſtimate may be 
made of a fermentable Subject by its Means, pro- 
vided it have no Peculiarity coorrary to the Na- 
ture of Fermentation 29. 


# & *&# % 


that in fermentable Subjects will never of them- 

ſelves fall into Fermentation; too little Moifture 
a) See Lea. VII. Ex9. I. had 1.0. X. Exp Ul. 
See Led. V. VII. and X. 


— * 


is limited by che Nature of the Thing. We ſee 
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5 10 4 diſpoſes 


diſpoſes them rather to putrify than ferment“ 
and too large a Proportion ſcatters and diffuſes 
them, ſo that the Parts have not their Effect upon 
each other, and become in a Manner loſt: So 
that there is a certain middle Proportion which 
is beſt, and ſuffers the Whole to ferment freely, 
and to obtain ſuch a Body and Conſiſtence as 
will enable it to keep ſound and perfect; and 
this Proportion is about two thirds or three 
fourths of Water to one of perfectly pure and 
dry fermentable Matter. n 
7. The Regulation of the Operation includes, 
(1) the Manner of putting the Subject to work; 
and (2) the external Regimen during the Ope- 
ration. The Subject may be ſet to work either 
with or without Addition, and with or without 
Heating; and this according to the Climate or 
Seaſon of the Tear. The recent expreſſed Juice 
of Grapes ſeldom requires either; but falls im- 
mediately to ferment of itſelf, and finiſhes the 
Work in a few Days. But in cold Countries all 
fermentable Juices require to be quickened by g 
artificial Warmth, and the Addition of a proper 
Ferment. The Heat ſhould be barely tepid, 
and the Quantity of Ferment moderate; ſo as 
to begin the Operation ſpeedily, before the Li- 
quor receives any Damage from the external Air, 
or Change of Weather. The Ferment employed 
muſt be of the ſame Nature with the Liquor, or 
yielded by a fermenting Subſtance of the ſame 
Kind; otherwiſe it will introduce and impreſs 
its own foreign Nature upon the Subject. 57 
8. Ferments are thoſe Subſtances which added 
to a Liquor prepared for Fermentation, make 
it begig and end the Operation ſooner than it 
would have done by itſelf. They conſiſt of 
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the molt ſubtile, moveable Parts of the ferment - 
ing Liquor, already ſeparated from the groſſer 
or more fluggith ; and are therefore —— up 
to the Top of a fermenting Liquor: Whence 
being taken in their State of fermenting Motion, 
and added to a freſh Parcel of prepared Liquor, 
no wonder if they ſoon ſet it alſo in a ferment- 
ing Motion. But Care muſt be had not to uſe 
an Over- Proportion, leſt inſtead of quickening 
the Operation, it ſhould be perverted, by too 
great a Confuſion and Diener : 2 if it 
ſhould happen, can not eaſily be en nor its 


Inconveniences be eaſily r 


9. The external Regimen during the Oper 
tion regards the Admiſnon or Exclufion of the 


Air, and the Warmth of the Place. The free 


Admiſſion of the Air greatly promotes and 
quickens the Operation, but carries. away ſome 
of the fine, volatile, unctuous Parts of the Sub - 
ject. and conſequently impoveriſhes the Liquor: 
whence the moſt perfect Way is to exclude 


the Air, and to perform the Operation in a 


cloſe Caſk, if Expedition be not required. In 
this Caſe, a little Space ſhould be left unpoſſeſ- 
ſed by the Liquor at the Top of the Veſſel, and 
then there will be no Danger of burſting it. 
Indeed this might . otherwiſe be readily pre- 
vented, by the Uſe of a Value to let out the 
toul Air, "which is conſtantly generated in Fer- 
mentation, and if too long detained in the Caſk, 
is apt; to be imbibed again by the Liquor, ſo as 
to give it a nauſeous Taſte and Odour. And 
if the Climate or Seaſon be cold, the Place of 
the Operation .ſhould be kept moderately warm 
by Fire, or ſome proper Contrivance; otherwiſe 
the Fermentation may languiſke or be checked, 
before the full Effect is procured. 

10, Theſe Cautions being duly obſerved, 


the 


2 
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the pennen will be performed to great Ad- 


vantage. When it is fully ended, or rather a 
little before, the containing Veſſel muſt be 
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cloſe, ſtopped up, and kept well. ſecured frem 


the external Ait, that the Liquor may, of it» 


— grow perfectly — and fine; as it with 


do, if no Error has 
went. And chis is the m 
fermenting Wines, where the fermentable Li- 
quor is prepared by Art a) ; but other Cautiona 
and Rules are required, ben Nature affords 
the Juice imperfect, or unduly mixed, as in 
bad Vintages, Cc. ). 


in the Manage 


perfect Method 57 


13. Bur this Method of fermenting. cloſe 1 


ſomewhat ſlow 3. and greater Expedition is often 
required in Practice, inſomueh as ſometimes to 


become the primary Conſideration. We ſhall 


therefore next take a View of the ſeveral artifi- 
cial Means to be uſed for ſhortening the Opera- 
2 without any conſiderable Prejudice to the 


12. 2. The Things that have a principal Tenden- 
ey tO haſten the Buſineſs of Fermentation, are, 


(1) the making of the Liquor ſufficiently dilute; 


(2)- the Addition. of a large Proportion of Fer- 
ment; (3) the keeping the Whole in a due De- 
gree of Warmth ; and (4) the-free Admiſſion of 
the external Air. 

13. Tis a common Obſervation, chat chin 
Wines finiſh their Fermentation ſooner than ſuch 
as are rich; as if, for the Sake of Diſpatch, they 
ſhould be made a little thinner than uſual. The 
Defect may be afterwards ſupplied with Spirit of 
Wine, and richer Wine, according to the Prac- 
rice in un when the — proves 
poor and watery c). 

a) See Leg. VIE Exp, I. & Lg. XI. Een . £ 
#) See Le, VII. & XL. aft. 5) See Le. xi Be. 
| 14 
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14. A large Proportion of Ferment has a 
great Power to forward the Operation, and be- 
comes neceſſary in making all the artificial Wines, 
where the vegetable Juice is not recent, or 
where it has felt the Force of the Fire; unleſs 
the Wine be purpoſely deligned to ferment im- 
perfectly, that it * retain its Sweetneſs, and 
appear the richer: But this is always with a 
Loſs of Strength or Spirit, which, however, ay 
readily be ſupplied by the Help of Brandy. 

14. Where the utmoſt Expedition is recjuired,; 
a due Temperature, or tepid Degree of external 
Warmth, muſt, by all Means, be kept up by 
Art, if the Climate or Country does not natu- 
rally afford it: For Heat has a peculiar Power of 
liquifying and thinning all Fermentable Juices, ſo 
as to make them work, without leſſening their 
Strength as diluting does ; which indeed it rather 
increaſes, if it be not too violent, or too long 
continue. 

16. We have ae obſerved, that too free 
an Admiſſion of the external Air, though it great- 
ly torwards the Operation, yet conſiderably pre- 
judices the Liquor, by carrying off its finer and 
more ſpirituous Part. The free Air, therefore, 
is to be admitted prudently, and principally at 
firſt, in order to excite the fermentative Motion; 
and this ſpirituous Part may be aſterwards de- 
tained, or kept from flying off, towards the 
End of the Operation, by covering the Veſſel 
cloſe, or giving it but little Vent And when theſe 
ſeveral Means are prudently uſed together, the 
Operation may be performed with conſiderable 
Expedition and Advantage; provided the original 
termentable Matter be rightly. diſpoſed, or duly 
mixed of ſaline or acid, oily, and terreſtrial Parts. 

>7. The Phenomena: of vinous Fermentation 
are various, and differ according to the Degree 


of 


F "Wines and Spirits.” 
of the” Operation; though the ultimate Effect is 
generally the Tame... Sometimes the Fermenta- 
tion gives manifeſt Signs of itſelf; as by Frorh- - 
ing, Hiſſing, Exploſion, &c. and ſometimes, 
again. ſcarce any manifeſt Signs- at all ; whence 
we may conſider it as an apparent or latent Ope- 
ration. The apparent is ſufficiently known by its 
Signs; but the latent has been leſs regarded. 
18. When any fermentable Matter is ſufficient-; 
ly diluted with Water, it has immediately a na- 
rural Tendency to Fermentation, and hath of- 


ten actually fermented and produced a Wine, 


though a Spectator could neither ſee, nor well ſu- 
ſpect, any fermenting Motion in the Liquor. In 
this Caſe, where no Ferment has been uſed, and 
the Operation proceeds in its own natural, ſlow, 
and ſilent Manner, there may be commonly ſeen 
on the Surface a thin, ſhining Skin; which, in- 
ſtead of a large, frothy Head in the ſtronger Fer- 
mentation, keeps in the fine Parts, and prevents; 


their Avolation and Eſcape. Sometimes alſo a. 


Degree of Hoarineſs, Finew, or Mouldineſs, 


| ; ; ho $4 0iv7. Bb . 
will appear on the Top, without mixing itſelf 


with the Body of the Liquor, or without com- 
mynicating any ill Taſte thereto, _' And in this 
Manner a flow and filent Fermentation, has been 
carried, on for ſeveral Months, without any ſpirt- 
ing up of Bubbles, or other common Signs of 
the Operation; though it has, at laſt, finiſhed 
its Courſe to greater Perfection 


19. And ſomething like this filent Fermentation 


remains for a long Time in the Liquor, after 


the common tumulluary Fermentation is finiſhed, 


which indeed leaves its Work but imperfect; 
ſo that the Liquor afterwards requires a conſi- 
derable Time to grow fine, ripen, and become 
fit for Drinking: Whereas in the ſilent Me- 

thod 


2 


LECTURE THE ELEVENTH, 


thod, theſe Ends are all at once carrying on 
at the Time of the Operation. And here lies 
«ow Part of the Advantage which the ſtow 

Vay of fermenting cloſe has over the eom- 
mon one. _ LE 


© 


20. It is obſervable, that though a ſmall 
Quantity of Liquor finiſhes its Fermentation 
ſooner than a large one, yet the larger proves 
the better; as a great Body of Liquor is not ſo 
liable to receive pernicious Alterations, from, 


Heat, Cold, the Air, or other accidental Things. 


And even where nothing remarkable of this Kind 
has happened, it is furprizing to note the Diffe- 
rence betwixt à ſmall Quantity and a large one, 
of the very ſame Liquor, fermented, in the very 


ſame Manner, only the one in a ſmall and the 


other in a large Veſſel. x 

21. Small Wines may be brought to undergo 
a ſecond Fermentation, by being mixed win 
proper fermentable Materials; and thus may 

rendered ſtronger and. richer, fo as to be fir 

for Exportation, '&c. Otherwiſe it is obſerved 
that Wines which finiſh their Fermentation in 
eight or ten Days, will not ordinarily endure 
the Sea. | 
22. It is a neceſſary Caution in all Fermenta- 
tion, to prevent too great external Heat, for Fear 
of changing the Fermentation to Putrefaction “, 
and to remove the Wines to a cooler Place, when 
the Violence of the Operation is over; that they 
may purge and fine themielves by Degrees, with- 
out Danger of turning acid, as they are apt” to 
do in a hot Place. Or if they cannot be kept 
cool, they ought to be early racked from their 
Lees; which tends to preſerve them found, and 
prevents their turning eager, ropy, and foul 4). 


) See Lect, VII. 


23. It 


tuous Parts, but alſo the mucilaginou 


quor be agitated by a 


Of Wines and Spirits. 

23. It is to be obſerved of all Liquors 

pared by Fermentation, that the Interpoſition 6f 
ater keeps not only the ſaline, oily, and ſpiri- 


s and eatthy 
ones, in their due Arrangement and ſome 
of Connexion; from which if they are again diſ- 
turbed, there happens ſuch a Change as cannot 
well be prey from proving * but 
the will ſuccefiively and 

on ta Corruption 4). 3 — 
great boiling Heat, its 
oo Arrangement is thereby difordered, and 


— turbid, but more ſaline and auſtere, 


the Separation of the ſpirituous and oily Particles 


from the ſaline ones, wherewith, being before in 
ſome Meaſure connected, their Acrimony was 
ang or abated. 


4. Such Liquors tend fo much the faſter to 
Adteration or Putrefaction, if they are not care 


fully looked after and preſerved ; but eſpecially 
if, through any great Commotion by Heat, the 
more intimate Connexion of the ſpirituous Parts 
with the ſaline and mucilaginous, or even with 
the remaining aqueous ones, be diſturbed and 
broken : Whence either the whole Maſs turns 
to Vinegar, or toa ropy, corrupt, putrid Sub- 
ſtance a). But if ſuch fermented Liquors are 
carefully preſerved at Reſt, and kept from Inju- 
ries, they will long remain in a ſound and un- 
corrupted State; as we continually ſee in Wines 
and Malt-Liquors. 


25. And farther, all theſe ſermented Liquors will 
be fitted to reſiſt the Alterations of the Weather or 


Wy 7 See Led, VII. 
Seaſons 


Liquor not only becomes manifeſtly thick 
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Seaſons of the Year; with-reſpet,to Heat, Cold, 
and a termenting Humidity: in the Air, (which is 
by ſome eſteemed the Cauſe of F retting in Wines) 
if their ſuperfluous Water be artificially ſeparat- 
ed from them, ſo as that the Liquor itſelt may 
be concentrated ; in which State it will remain 
for many Vears unchangeable, through the Sum- 
mer's Heat, and the Winter's Colle 
2086. When a chemical Analyſis is made of theſe 
-Liquors, the firſt Part that riſes is inflammable 
Spirit; the next, Phlegm, mixed with an Acid, 
and an eſſential Oil, leaving a thick Matter, or 
Rob of Wine, at the Bottom; which, when 
freed from its ſuperfluous Moiſture, is obſerved 
to be very durable, and full of Tartar. But the 
bare Mixing of theſe ſeveral Parts together will 
not make the original Liquor again: Which 
ſhews that they were all before connected ina 
certain particular Manner, which was diſſolved 
and deſtroyed in the Act of Separation; and 
again, that each of theſe Productions received a 
particular new Kind of Alteration from that Act 
of Separation, which will not ſuffer them to reu- 
nite as before, without ſome proper intermediate 
Subſtance, or a new Fermentation. 4 
27. Hence pure Wine conſiſts of much Wa- 
ter, a moderate Quantity of inflammable Spirit, 
a little eſſential Oil, a Proportion of acid Salt, 
and a certain mixed Subſtance, or Rob, called 
by Becher, the media Subſtantia Vini. And whilſt 
theſe ſeveral Parts remain firmly. united together 
in their due Proportion, the Wine is in its per- 
fect State: But as their Connexion proves looſe, 
or any one of them becomes deficient, or abounds 
in an Over-Proportion, then the Wine is faulty, 


See Lect, XI. Exp. IV. 


by 0 5 and 


Of Wines. and Spirits. , | 
and expoſed to Injuries and Alterations for the 
worſe : And this ſhews us the true Foundation 
of what may be called the Health or Diſeaſes 
of Wines. 12 5 

28. That a large Proportion of Water neceſ- 
ſarily enters the Compoſition of Wine, appears 


plainly by its artificial Preparation a); and 


again from the Congelation of the natural 5). 
But though this large Quantity of Water is re- 
quiſite in the Fermentation, and ſerves to carry 
it on the better; yet it is not afterwards eſſential 
to the Wine, but rather foreign and detrimental, 
expoſing and ſubjecting it to Changes, which it 
would not otherwiſe: undergo: Whence the ſo- 
vereign Remedy for all Wines, is to deprive them 
of their ſuperfluous Water, in order to render 
them perfect and unchangeable, without ſome 
uncommon and extraordinary Violence or Ac- 


cident. And indeed this Remedy is ſo effec- 


tual as to make all others unneceſſary; inſomuch 
that the pooreſt and thinneſt Wines may, by its 
Means, be regpered perfectly durable, and full 
bodied 5). 7 5 ven 

29. But as there may be ſome Difficulty in the 
particular Uſe of this grand Remedy (in the large 
Way of Buſineſs) the next Expedient is, to uſe 
highly rectified and pure Spirit of Wine, in ſuch 
Proportion as to prevent all Change for the worſe, 
and preſerve the eſſential Parts of the Wine, as it 
were by a Balſam. But when the Caſe is very 


bad, this Remedy of itſelf will ' ſcarce prove 


ſufficient, unleſs . aſſiſted by ſomewhat/-to- give 
a Body as that gives Strength. Whence it is 
highly convenient to have always at Hand a 


„5 „ 4 # - 


a) See Lect. VII, Exp. 1.5 | ti 5d. 4n 
) See Lect, XI. Exp. IV. e 5 anole 
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Quantity of Wine made as rich as ever it will 
ferment ; a ſuitable Proportion whereof being 
aaded along with the Spirit, will have a very 
good Effect ; eſpecially if the Whole be quicken- 
ed with a little 6/tnrial Oil of Wine, which, in the 
Caſe of over-aqueous Wines, is generally defi- 
cient. And this being a capital Diſeaſe in Wines, 
or that to which moſt of the reſt are originally 
owing, i may be proper here to give a Form of 
a Remedy Which has been found effectual for 
the Purpoſe. W | 


30. Take an Ounce of fine eſſential Oil of 
Wine, mix and grind it with a Pound of 
dry Loaf-Sugar into an Eleoſaccbarum; 
diſſolve this Llenſacubarum in two Gallons 

of the richeſt Wine; and add to it two 

Gallons of the fineſt Spitit of Wine, ſo 

as that they may be well incorporated to- 

o_—_ he Doſe of this Mixture muſt 
proportioned to the Exigence; but in 

ordinary Caſes one half will ſuffice for a 


31. There is a Diſeaſe of Wines oppoſite. to the 
former, and that is when too much of their aque- 
dus Moiſture is drawn from them, whence they be- 
come dry and parched, as it were, for Want of it. 
This Caſe indeed cannot well happen, except by 
the Method of Condenſation ; whereby Wines 
may have their eſſential Parts brought ſo cloſe 
together, as to become unfit for Drinking vill 
ſet more aſunder, and diluted. But this muſt 
not be attempted with Water alone, for Fear of 
inducing a Flatneſs. The beſt Way is, to have a 
dilute or thin taſteleſs Wine ready at Hand me 

* OT 


of Wines and Spirits, | 241 
the Purpoſe a); whereby any Degree of Small- 
neſs may be given at Pleaſure. 

32. But the artificial Method of preparing 
Wines renders all Remedies unneceſſary, as it 
intirely prevents their Diſeaſes; ſo that they need 
not be made either too aqueous, or too dry, but 
conſtantly of a perfect full Body, and therefore 
not ſubject either to Acidity, Ropineſs, or Foul- 
neſs, when once well cleared of their groſs Lees, 
in the ordinary Way of Racking. 

3. But in Caſe the Wine ſhould not ſoon 
row fine of itſelf. the Addition of a little tar- 
tarized Spirit of Wine will haſten the Effect 5) : 
Or, to make at once a general Remedy for Wines 
that are too poor and aqueous, or will not tho- 
roughly fine themſelves; let a pure, taſteleſs, 
and totally inflammable Spirit be made from Su- 
gar; digeſt this Spirit upon a tenth Part of pure 

and dry Salt of Tartar for three Days; decant 
the Liquor, and put it to ten Times its own 

Quantity of a Wine made as rich as it poſſibly 

would ferment: Of this Preparation ſix or eight 

Quarts will at any Time mend, imprqve, and 

fine down a. Pipe of e Wine. 


a) See Led. VII. Exp. I. 
. 4) See Lef. XI. Exp. II. IV. 
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CONTAINING 


Attempts to illuſtrate and improve the Arts 
depending upon D1$TILLATI ON, 
viz. Malt-Stilling, Rectifying, and Com- 
pounding. 


The Sub- 1. AVING already gone through the Arts 
Jeet. H depending immediately upon vegetable 
Fermentation, we next proceed to con- 
ſider the Ways of improving the Art of Di- 
fillation, which depends thereupon ſeconda- 

rily. 
Difilla- 1 The Word Diſtillation is here uſed in the 
n popular Senſe, to ſignify the Art by which all 
inflammable Spirits, Brandies, Rums, Arracks, 
and the like, re procured from vegetable Sub- 
jects, by the 3 of a previous Fermentation, 
and a ſubſequent Treatment of the fermented Li- 
quor by the Alembic, or Hot-Still, with its pro- 

r Worm and Refrigeratory. 

The Arts 3. The Arts therefore at preſent to be con- 


dea ſidered are thoſe of Malt-Stilling, Rectifying, 
. and 
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mented Malt- Wort, commonly called Vaſb, in 
order to obtain Agua Vitæ, or the ordinary Malt 
Spirit, of which many Cordial Waters are made 
by the Compounders, Apothecaries, and others: 
(2.) Our ſecond Experiment will exhibit the Me- 
thod of purifying or rectifying this Spirit of the 
firſt Running, or, Low-Wines, as they are called, 
into a. faleable Proof. Spirit, or what they em- 
phatically call Proof Goods; that is, a certain 
ſtandard Spirit, uſually conſiſting of one half 
Water and the other half Alcohol: (3. Our third 
Experiment will exhibit the Art of the rectifying 
Diſtiller, or the Method whereby the Proof 
Goods of the Malt- Stiller are made into a ſweeter 
or cleaner Spirit, for the finer Uſes of the Com- 
pounder and Apothecary: (4.) Our fourth Ex- 

eriment will ſnew the true Method of examin- 
ing Proof in Spirits, and diſcover the Invalidity 
of the common Methods of judging of the Pu- 
rity, Genuineneſs, and Goodneſs of Brandies, 
Rums, and Arracks: And (g.) our fifth Expe- 
riment, will ſhew the Method of making Cordial 


or Compound Waters in Perfection. 


R 2 EXPERI- 


Of Diſtillation. 243 
and Compounding, with the Buſineſs of the Bran- | 
dy-Merchant, the Officers of Cuſtoms and Ex- 
ciſe ſo far as relates to Spirits, and of the ſeveral 

Dealers in Brandies, Rums, Arracks, and Cor- 

dial Waters. 5 7 

4. The Experiments we ſhall exhibit will ſhew, wa of 
(1.) the Method of Diſtilling a Spirit from a fer- 8 


Co 
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EXPERIMENT I. 


: The Method of diſtilling Malt-Waſh, or a fermented 
Mixture of Meal and Malt, for Spirit. 


r Nr 
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De Diſil 5. We briſkly ſtirred together the Malt-Waſh 
lation of prepared in the laſt Experiment of our laſt Lec- 
Hab. ture, and therewith filled two thirds of a Still, 


LL 


Fs 


e 
_— 


ſoon ran, in a ſlender Stream, from the Noſe of 
the Worm, a ſpirituous Liquor that was in- 
flammable, or burnt in the Fire. We continued 
to work ſo long as the Liquor that came over 
would, when thrown upon the hot Still-Head, 
catch Flame from a lighted Candle applied to 
the riſing Fume. | 


Low 6. And thus we obtained what the Malt-Stil 

Mines. lers call a Malt Low-Wine; that is, a ſpirituous 

Liquor from fermented Malt and Meal, fo di- 

luted with Phlegm or Water, as that the laſt 

Runnings of it would not burn upon the Still- 

* Head. That which comes over after the Spirit 

. falls off from being Proof, till it will no longer 

64 burn on the Still-Head, is called by the Name 
1 | of Faints V 


| firſt made hot and dewy on the Inſide with boil- 
q'Y j ing Water, and kept the whole Stirring till it al- 
1 Þ moſt begun to boil ; then we immediately clapp- 
13 ed on the Head, and luted it down. There now 
15 
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The Bae. 7. This Experiment may be rendered gene- 
'riment en- Tal, by a ſlight Variation of Circumſtances ; that 
tended. is, it may be made to ſerve as an Inſtance of all | 
the Ways of procuring inflammable Spirits, | 

whether Brandies, Rums, Arracks, Cyder- Spirit, 

or the like : For if any Wine, Beer, or fermented 

| Liquor 


N 2 
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Of Diflillation: 
Liquor from Sugar, Treacle, Roots, Fruits, c. 


be treated in the ſame Manner, it will afford a 


Spirit differing. only according to the Nature, or 
ſpecific Taſte and Odour, of the Subject, 


8. But none of theſe Subjects will afford the 


leaſt drop of inflammable Spirit without a pre- 


vious Fermentation 4). Thus though the recent 
Juice of the Grape, or any other fermentable 


Juice, were diſtilled to Drineſs, yet no inflamm- 


able Spirit would be procured: Whence it ap- 
pears that inflammable Spirit is a e "__ 


duced by Fermentation ). 


245 


9. The Cautions required to render the Ex- Cautions.. 


periment ſucceſsful, and the Production perfect, 
are, (1.) That the Fermentation be well per- 


formed, and the Liquor become truly vinous, | 


and of an acid Pungency c); (2.) that it be gently 
diſtilled, by Means of a ſoft, well regulated, 

Fire; (3.) that the groſſer Oil, apt to riſe along 
with the Spirit, be kept back by a proper Strain- 
er, or thick doubled Flanael, laid-under the Noſe 


of the Worm. If theſe. Cautions be duly ob- 


ſerved, the Low Mines will n conbdetalyy 
pure and vinous. 


10. When all che Spirit is thus obtained Ware Manage- 
remains behind in the Still what the commonly ment. 


call Bottoms ; that is, the groſs Paris of the 
fermented Meal and Malt mixed with Water. 
This groſs Matter is generally uſed for the 
Feeding of Hogs ; whence the Malt-Stillers 


a) See Leg. VII. Exp: IV. 
b) See Led. XI. paſſim. _ 
c) See Left. VII. and Xl. 
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of England are commonly large Dealers in Hogs ; 
But in Hol and that makes a ſeparate Buſineſs, 


11. Thus we have gone through three of the 


| principal Branches of Malt Stilling ; viz. the 


Brewing, Fermenting, and firſt Diſtilling Parts ; 
or the Making of the Wort, the Working it in 
the fermenting Back, and the diſtilling it from 


the Waſh @). There is but one Part more of 


this Art, via. the Rectifying Part; or the Way 
of making up their Goods, as they call it, to ſale- 
able Proof : And how this is performed will be 


ſeen by the following Experiment, 


EXPERIMENT II. 


The Method of fimple Refiification, or Diftilling the 
Low-Wines, produced by the foregoing Experi- 
ment, into_ Proof-Spirit for Sale. 


12. We took the Low-Wines produced in 
the preceding Experiment, and diſtilled them 
over- again in Balneo Mariæ, or barely by the 
Heat of boiling Water ; and thus we obtained 
a purer and higher rectified Spirit than before, 
which being let down with fair Water to a cer- 
tain Size or Standard called Proof , is what 
the Malt-Stillers underſtand by Proof-Goods, or 


their rectified Malt-Spirit. 


a) See Lee. XI. Exp. VI. 
b) What this Proof is, ſee explained in the fourth Experi- 
ment of the preſent Lecture. 


13, The 


4 


/ Diſtillation. 

- 13. The common Malt-Stillers indeed do not 
thus. rectify their Spirit in Balneo Mariæ, but 
barely rediſtill their Low-Wines in a ſmaller 
Still; ſo that their Spirit is not ſo clean as that 
of our preſent Proceſs. The Perfection there» 
fore of the Art of Diſtilling from Malt ſeems 
to require a good Method of rectifying clean, 
as well as a careful Obſeryance of the Cautions 
above laid down a). * 5 
14. Having thus regularly gone through the 


whole Art of the Mall- Stiller, as it is practiſed 


by the more intelligent Artiſts, we proceed to 
offer a Conſideration or two for its farther Im- 
provement. * 


15. The Inconveniencies of this Art regard Inconveni- 
either the Subject, or the Work. The Subject, 


we ſee, is Malt; which being of a large Bulk, 
in Reſpect of its ſaccharine Part, and requiring a 
res Proportion of Water to extract this Part, 
ence many large Veſſels, ſuch, as Maſh-Tuns, 
Coolers, Fermenting-Backs, Coarſe-Stills, and 
, Fine-Stills, become neceſſary therein; whereby 
the Labour alſo is increaſed, and the Price of 
the Commodity enhanced. This Art, therefore, 
being far removed from Simplicity, is. conſe- 
quently far removed from Perfection. 


„e 


16. The Remedy here ſhould ſeem to de- Remedied. 


pend upon the Introduction of a, new Art, ſub- 
ſervient to the Art of the Malt-Stiller, and con- 
fining itſelf to the Boiling down of Malt-Wart 
to a Rob 5), ſo as to ſupply the Malt-Stiller 
with his Subject, in the ſame Manner that the 
Fine-Stiller is now ſupplied by the Sugar-Baker 


a) See F. 9. 
) See Lef. X. Exp. III. 


R 4 with 
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not be procured. from the Rob of Malt, pru- 


Fine. fill. 
Ing. 


explained, from a Waſh made by fermenting 


the Surface of the fermenting Liquor, and fo 
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with Treacle For thus the complex Buſineſs 
of the Malt-Stilley might be commodiouſſy re- 


duced to a great Degree of Simplicity. 
17. By che ſame means tlie Spirit of the 
Mall. Stiller would alſo become much finer than 
at preſent; becauſe rhe Subject would come 
tolerably refined to his Hands, or purged of its 
groſs, mealy, and huſky Matter, Which yields 
a diſagreeable Oil in Diſtillation; and is alfo 
apt to burn in the Still, and ſpoil the Spirit. 
e therefore recommend it to thoſe who are 
killed in this Branch of Diftillation, to try 
whether à Spirit ſapetior to that of Treacle may 


denely prepared and fermented _ | 

18. There needs no particular Experiment to 
ſkew the buflneſs of the Finz-Stifler ; that being 
no more than Working, in the Manner above 


Treacle with Yeaſt; though it is uſual to add a 
conſiderable Proportion of Malt, and ſometimes 
a little powdered Jalap, in the fermenting Back. 
The Malt accelerates the Fermentation, and 
makes the Spirit come out the cheaper; and tlie 
Jalap prevents the Riſe of any cruſty Head on 


leaves a greater Opportunity for the free Acceſs 
of the Air; which alſo ſhortens the Work, by 
turning the foamy into the more hifling Kind 

of Fermentation. | 


ExXPERHD 
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\ Exexzimene III. 
be Art of the Reffifier ; or the Method cobereby 
be Proof-Goods of the Malt-Stiller are made into 
4 cleaner Spirit, for the finer Uſes of the Com- 
poander and Apotbera x. 


19. To two Gallons of the common Proof- 2, ,..... 
Spirit of the , Malt-Stiller, procured after the n / Shi 
Manner of our ſecond Experiment, we added iti. 
three Ounces of the Black Flux, or a Mixture 

of Tartar and Nitre calcined to Blackneſs *; 

and drew over all that would run in an uninter- 

rupted Stream from the Noſe of the Worm, by 

Means of the Balneum Marie. The Spirit which 

thus came over we made up Proof with fair 
Water. And the Spirit thus prepared is che com- 

mon ſaleable Proof Goeds of the rectifying Diſtil- 
ler, when he works to a Truth. | 

20. This is the Spirit we commonly meet 37% 5,;. 
with in Trade under the Name and Notion of ii. 
Malt-Spirit, which is thus fitted for making the 
common Cordial or compound Waters; being 
cleared confiderably of its fend Oil and nau- 
ſeous Phlegm, ReRtification If it be defired 
ſtill cleaner one of the beſt Methods is, to dilute 
the ſtrongeſt Part that comes over firſt, wich a 
large Proportion of fair Water, draw off the 
Spirit gently again by the Balneum Marie, and 
then make it up proof with fine ſoft Water. 

21. But this Method will not yet give us the Incorve- 
Spirit without ſome nauſeous and diſagreeable “i. 
Flavour; nor do the Rectifiers appear acquaint- 
ed with any good Method for that Purpoſe. 


See Leck. II. Exp, II. 


— 


. They 
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They have been groping after it, but generally 
in the dark, for want of a proper Knowledge 
of the Facts and Experiments neceſſary in the 
Enquiry. Thus, for inſtance, they ſeem little 
apprehenſive that it is the Oil of the Malt, 
reſiding in the Spirit, which occaſions all their 
trouble; or that it is the eſſential Oil of the 
Subject which gives to Malt-Spirits, Brandies, 
Rums, and Arracks their particular Flavours, 
For if the eſſential Oil could be totally ſeparated 
from Malt - Spirit, that Spirit might be rendered 
flavourleſs and taſteleſs; and then any other 
Flavour might, by Means of other eſſential Oils, 
be introduced into it; ſo that it might be 
made to reſemble either French Brandy, Rum, 
or Arrack. And in the effecting of this, with 
Simplicity and Cheapneſs, the Perfection of the 
Art of Rectifying ſeems to conſiſt. 
22. For this purpoſe we would recommend 
the Way of Working from a Spirit largely dilu- 
ted with Water, into Water again ; for thus the 
eſſential Oil would be doubly ſeparated at one 


* 


Operation. But we have no great Hopes that 


any Direction of this Kind can prove ſerviceable 


to them, while they remain unacquainted with 


chemical Operations, and the beſt Contrivances 


for Diſtilling in the large Way with Elegance 
and Simplicity. 

223. The Chemiſts, however, have helped 
them to a tolerable Expedient for covering the 
Imperfections of the Spirit which they cannot 
cleanſe; viz, by the Addition of what is called 
Spiritus Nitri dulcis; a ſmall Proportion whereof 
will give an agreeable Vinoſity to a Hogſhead 
of Spirit. Bnt this Expedient is attended with 


an Inconvenience ; for the Flavour is very apt 


to fly off, or be loſt, when the Spirit is kept in 


a Caſk : But the Succeſs proves different, * 
the 
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the Spirit is kept and well Roper down in a 
Glaſs. 


-24. The Art of the Refifier might be entirely 3 


25 


ſer aſide as uſeleſs, if the original Malt-Stiller ments. 


could make his Spirit perfect at a ſecond Opera- 
tion, as we judge he might. But here again the 
Malt Stillers can ſcarce be brought to forſake the 


beaten Track. If they are diſpoſed to improve 
their Art, we would recommend to them, #r/t, 


the Brewing in Perfection; and ſecondly, the 


Keeping of their Waſh, after the Manner of 


ſtale Beer, till it has entirely loſt its Malt Flat 
vour, and acquired a pungent, acid, Vinoſi 
and then, zhirdly, . leaving out the Lees; to diſtil 
with a well-regulated Fire. Thoſe who have not 
tried would ſcarce conceive - what an agreeable, 
2 may be thus procured from Malt, at the 

very firſt Diſtillation. The gainful Part of the 
Secret depends upon an artificial Method of making 
Malt Liquors expeditiouſly tale, bright, and flavour- 
leſs, but in other reſpects vinous *, 


ExradtHayt IV. 


The Method of examining Proof in Spirits; and de- 
tefling the Invalidity of the common Ways of judg- 


ing of the Purity, Genuineneſs, and ban . 
Brandies, Rums, and Arracks. 


z5. We took a long Phial, half filled with 
the common Proof: Spirit of the Malt- Stiller, 
and giving it. a ſmart Stroak with its Bottom 


Proof 


taken of 


Spirits. 


againſt the Palm of the Hand, there appeared 


on the Surface of the Liquor a Chapler, or 
Crown of Bubbles, which went off, or diſap- 
peared, in a certain ſtrong, Manner that is, it firſt 


) See Appendix to Led, XI. See alſo Les. VII. 


remained 


. d V ˙²˙¹.1m :l we — 
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remained 4 while, and then went off by De- 


grees, without breaking into ſmaller Bubbles, 
or riſing into larger. And when the Bubbles go 


off in this Manner, the Spirit is ſaid to be proof 


or merchantable . 


F 26. And by this Kind of Proof all Diſtillers, 


Brandy- Merchants, Brokers, and the Officers of 
the Cuſtoms and Exciſe, judge of the Strength 
and Quality of Brandies and Spirits, in all the 
Brandy-Countries and Sea-Port Towns of Eu- 
rope: whence it is alſo conveyed to other Parts of 
the World. It may therefore appear ſtrange to 


oppoſe the general Opinion and Practice, in a 


particular where the Intereſt of ſo many trading 
People, watchful againſt all Impoſition, is con- 
cerned : And yet we undertake to ſhew, that 
this Kind of Proof is a mere Fallacy and De- 
ception; for if but a little vinous or ſaccharine 
Matter, as Ireacle, Syrup, Muſt, the Rob of 
Fruits, c. be added to a Quantity of highly 
rectified Spirit of Wine, this flight Addition will 
give a Brandy-Proof to that Spirit; which, 
therefore, by this Trial, may be made to paſs 
for Brandy; that is, for a Compoſition of half 
Water and half Alcohol, whereas in Reality ir 
is almoſt totally Alcohol. | 

Detection, 27. The Fraud is eaſily detected; not in the 
common Way practiſed upon the Keys, but by 
burning a little of the Spirit in a Spoon; for 


thus it will leave the ſaccharine Matter behind 


in a dry Form. | 
Shifica- 28. Whether there be any Method com- 
tie. - monly known in Europe, of making a ſpirituous 
Liquor that contains much leſs than a half 
of Alcohol, to paſs current for Proof-Spirit, 
is not ſo certain: But doubtleſs this might be 


* See Lect. VII. E. IV. 5 36, 37. 


eaſily 


. 


** 
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might be eaſily effected; for we ſee that Arrack 
4s Proof, or affords a ſtrong Crown of Bubbles, 
upon ſhaking, as well as Brandy; yet Arrack 
contains not uſually above half the Quantity of 
Alcohol that Brandy does; and if but a Drop 
or two of its own or any other eſſential Oil be 
added to a Pint of Proof- Brandy, this is ſuffi- 
cient to deſtroy its Proof, and make it appear 
much weaker than it is. | N 
30. To prevent being impoſed upon in this Diſevem. 
Way, we might have Recourſe to the Eſay- 
Inſtrument, or Hydroſtatical Balance. A Gallon of © 
Alcohol is computed to weigh ſeven Pounds and 
a half, and a Gallon of Warer, eight Pounds ; 
whence the compound Gravity of an equal 
Mixture of the two may be aſſigned. Bur it is 
a more ſure and ready Method, to burn a little 
meaſured Quantity of the Brandy to be tried, 7 
in a cylindrical metalline Veſſel, plunged in cold 
Water to an equal Height with the Brandy, 
and when it ceaſes to burn, exactly meaſuring 
the Remainder, which is the Water : Where if 
the Spirit has loſt one half of its Meaſure | 
Burning, the Brandy may be allowed Proof; it 
more or leſs, it muſt be judged of accordingly *, 


31, But beſides the falſe Method of judging of Efay Li- 
the Strength of Brandies by what is called Proof, furt. 
there is another no leſs fallacious one of judg- 
ing of their Genuineneſs; tho? Cape a great decret 

in few Hands, as a Thing ſome Dealers imagine _ 
a certain Criterion. for determining whether 
| foreign Brandies are mixed with Corn Spirits. 
"It Theſe Dealers are provided with a certain yel- 1 U. 
low Liquor, a few Drops whereof being poured 2 


dee a Paper by M. Geoff roy, to this Purpoſe, in the 
French Memoirs. I | 


* a K ; 
9 into 
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into a Glaſs of right French Brandy, gives it 4 
beautiful blue Colour; by- the Strength and 
Brightneſs of which Colour they judge of the 
Genuineneſs, or unmixed State of the Commo- 
dity, and buy upon this Kind of Proof: Whence 


they may come to be much deceived ; for if an 


ordinary Malt Spirit was to be coloured with 


Oak, it would ſuſtain the | preſent Method of 


Proof, and might therefore be purchaſed by 
theſe Dealers for French Brandy. X 

32. This Proof - Tincture, or Eay Liquor, 
may be expeditiouſly prepared, by diſſolving a 
little green Vitriol (firſt calcined to Redneſs) in 
a weak Spirit of Sea- Salt; which thus becomes 
a yellow Liquor, a ſingle Drop or two whereof 
being added to a Glaſs of any inflammable Spi- 
rit coloured yellow or brown with Oak, will 
inſtantly turn it of a beautiful bright Blue : 
Whence it is evident that this Kind of Trial is 
no more than a Fallacy, and only ſhews when 
Brandies are tinged with Oak, as they conſtant- 
ly are by lying long in the Caſk. And that it 
is the Oak which thus cauſes French Brandies to 
turn blue with the Eay Liquor, appears again 
from hence; That if the beſt and oldeſt French 
Brandy be re diſtilled, and thus made colourleſs, 
it will not turn blue with the Ey Liquor; be- 
cauſe all the Tincture of the Oak, or tinging 
Matter of the Caſk, is left behind in the Still. .- 


V/. Faliacy 33. One of the beſt Methods to prevent being 
detected. impoſed upon by the Mixing of Malt-Spirit 


with a finer, is to acquire a Habit of judging 


by the Taſte and Smell ; for Malt-Spirit is uſu- 


ally ſo ill rectified, by the Addition of fixed 


alkaline Salts; or certain flavouring Ingredients, 


that it may eaſily be perceived by the Noſe 
or Palate ; eſpecially if the Brandy propoſed for 


xamination be largely diluted with Water, to 


id prevent 


impregnate the Spirit employed with the eſſential 
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cn its over-heating the Mouth; or elſe be 
urnt in a Spoon, ſo as to leave the Phlegm to 
be taſted and ſmelt by itfelf : For this Phlegm, 
if the Brandy were debaſed by a Corn Spirit, 
will taſte and ſmell exceedingly nauſeous, very 
different from the Phlegm of pure French Brandy. 


ExXPERIMENT V. 


The beſt Method of making Cordial or Compound 
| Waters. | | 


54. We infuſed a Pound of freſh Citron-Peel Cin 
in two Gallons of good Melaſſes Spirit, and Vaterpre- 
committing the whole to the Still, drew off the? . 
Spirit gently, with Care to avoid the Faints; 
then making up, as they call it, with ſoft Wa- 
ter, ſo as to leave the Liquor Proof, we added 
half a Pound of fine Sugar, and thus procured 
a genuine Citron Water. 

35. This Experiment is general, and ſhews 73, Erhe- 
the uſual Methods of making all the Compound riment ex- 
or Cordial Waters, by thoſe Diſtillers who are d. 
called Compounders, and alſo by Apothecaries; 
tho* Apothecaries ſeldom make diſtilled Waters 
ſo good as the Compounders. „ 

36. The Perfection of this Branch of Diſtilla- n 
tion depends upon the Obſervance of a few Di/ila- 
Rules, which might be eaſily complied with: ien im- 
And theſe Rules we ſhall here lay down, as judg- Ve. 
ing them of Conſequence to the Improvement 
not only of the Art of the Compounder, but al- 
ſo of a Branch of Pharmacy and Medicine. 

37. The firſt Rule is, To uſe a welkcleanſed py... 
Spirit, that is freed from its own eſſential Oil. For 
as the Deſign of compound Diſtillation is to 


Oil 


— * 22 3 
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Oil of the Ingredients, it ought firſt to have de- 
poſited its own., ,. 


38. The ſecond Rule is, To ſit the Time of 
previous, Digeſtion 40 the Tenacity of the Ingredients, 
or the Poudergfity of their Oil. Thus Rhodium 
Wood and Cinnamon require to be longer di- 
geſted before they are diſtilled than Calamus 
Aromaticus, or Lemon Peel. Sometimes alſo 
Cobobation (that is, the pouring of the Spirit once 
drawn. off, back upon the ſame Ingtedients) 
proves neceſſary; as particularly in making the 
ſtrong Cinnamon Water, where the eſſential 
Oil is extremely ponderous, and hardly riſes 
along with the Spirit, without one Cohobation 


Mor. 


39. The third Rule is, To. ſuit the Fire or 


| _Strenoth of the Diſtillation to the Pandergſity of the 


Oil intended to be raiſed with the Spirit. Thus 
ſtrong Cinnamon Water ſhould, be diſtilled off 
briſker than the Spirit of Mint or Baulm. 
40. The fourth. Rule is, That à due Propor- 
tion of only the ner eſſential Oil of, the Ingredients be 
thoroughly united or incorporated with the Spirit, ſo 
.a5 to keep cut the graſſer and ls fragrant Oil. And 
this may be chiefly. effected by leaving out the 
Faints, and making up to ſtrong Proof with fine 
ſoft Water in their Stead. ' And upon the Ob- 
ſervance of theſe four eaſy Rules the Perfection 


of the Art of compound. Diſtillation ſeems to 


depend. | | | 

41. The Addition of fine Sugar to Cordial 
Waters is a Thipg of leſs Moment, and may be 
uſed or omitted occaſionally. And if theſe Di- 
rections be obſerved, there will be no need of 


fining down Cordial Waters with Allum, Whites 
of Eggs, Iſing-Glaſa, or the like; for they will 


be preſently bright, ſweet, and pleaſantly taſted, 
42. And 
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442. And thus we hope to have ſhewn the Way 
of perfecting the Art of compound Diſtillation, 
even by the common Alembic, or hot Still, with- 
out the Uſe of the Balneum "NaH; lich 
there is here no Occaſion, if the Artiſt be but 
expert in working by the Alembio. e 


Ax TOMS and Cavons. 


We learn "on our preſent Ebay, 72 


c 1 Spirits are the Creatures of vinous 


Fermentation z or that they are actually produc- 


ed, tho not · ſeparated, in that Operation 3). 

2. That the Action of Fermentation produces 
ſuch a Change in the Waſh, as to render it ſe- 
parable by the Fire into ſeueral Portions of Mat- 
ter, beſides the inflammahle Spirit, ſpecifically 
different from what the Liquor would have af - 
forded by the ſame Treatment before Fermen- 
tation . 

3. That at Jifferent Times of Diſtillation there 
come aver Liquors of different Properties; and 


firſt, of all, an extremely acrid, aromatic, and 
biting one; which goes off by Degrees, and ends 


in Acidity c). 


4. That the Art of Malt-Stilling may be con- 
ſiderably improved; (1. ) by reducing the brew- 
ing and fermenting Parts to one Operation; 
(2.) by 2815 hs, and (3 ) by keeping back 


the grofs Oil of the Subj ect 

5. That this Art may be far; 
by termenting a clear, well- bre Wort, and 
keeping it to be ſtale, or till i it wat loſt all F la- 


a) See Exp. I. 
2) See Lect. VII. Exp. IV. 5 Tan XI. 
c] See EI I. and mie to Led 


- 
1 vour 


er improved, 
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vour of the Malt; as it will naturally do by long 
lying, or in a very ſhort Time by the aer of a 
certain artificial Treatment a). | 

6. That the Perfection of the Art of Malt. Stil- 
ling requires the Aſſiſtance of a new Art, to pro- 
| gk a Kind of Treacle from Malt, or the Re- 
duction of the Art of the Malt-Stiller to the ſame 
Simplicity as that of the Fine Stiller a). 

7. That the eſſential Oil of the vegetable Sub- 
ject is the Thing which gives to all Spirits their 
particular Odours and Flavours 5). 

8. That the fineſt, moſt ſubtil and efficacious 
Part of this eſſential Oil always riſes firſt in Di- 
ſtillation 5). 

9. That the Purity b Perfection of Spirits, 
conſidered merely as Spirits, greatly depend upon 
their being cleanſed firſt of the eſſential Oil, 
eſpecially its groſſer Part, and next of the 
Phlegm c). 

20. That Brandies are a Mixture of one half 
Water, and the other half Alcohol; that the 
Meaſure of the Strength of Brandies is the Quan- 
tity of Alcohol they contain ; and therefore that 
their Water may be commodiouſly left behind 
upon Exportation or Carriage 4). h 
I. That as Brandies hold ſome ſmall Propor- 
tion of eſſential Oil, they are in Strictneſs di- 
lute Quinteſſences c); whence their Properties 
and Effects may be e explained, in a chemi- 
cal Manner. * 


a) See Exp. I. un. 
See Exp. I. III. V. 

e) See Exp. I, II, III. V. 
4) See Exp. 1, II, II, Iv. 


12. That 


# 
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12. That the Perfection of mai Spi- 
ethod 


rits depends upon finding out a ſimple 
of ſeparating all the Oil and Water from a 
Spirit e 191 e e Mit DNA 
13. That the great Affinity betwist the eſſen- 
tial Oil and Spirit is the phyſical Cauſe of the 


Difficulty found in the Rectification of Bran- 


dies b). W , 


14. That the Perfection of the Art of Malt- 
Stilling, whereby a pure Spirit might be procured 
at the firſt Operation, would ſuperſede the Art 


of Rectifying a). 


15. That the Bubble Brandy-Proof may be 
artificially given to high rectified Spirit of Wine, 
and eafily deſtroyed in Proof- Spirit, without 


weakening the Spirit c). 

16. That the common Methods of trying and 
examining Brandies by the Bubble- Proof, and by 
their turning blue with a vitriolic Solution, are 
abſolutely fallacious, and not to be truſted for 
the Purpoſes intended 4). f 


17. That phyfical Proof in Brandies is the Pro- 
perty they have, upon ſhaking, to generate a 
Crown of moderately large Bubbles on their 
Surface, by Means of a certain Tenacity, ariſin 
from a ſtated Proportion of eſſential Oil diſſol- 


ved in among them; which Tenacity may alſo 
be given by other Bodies 4). 


18. That a ſure Method of determining the 


Strength of Brandies is by Deflagration, or 


burning away their Alcohol; then examining the 
remgining Phlegm by Weight or Meaſure, and 


a) See Exp. III. 

3 Exp. I, II, III. V. 
c) Exp. III, IV. 

4) Exp. IV. 
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comparing it with the Weight or Meafure of 
the Alcohol 3). | 

19. That erroneous Notions, or inaccurate 
and falſe Methods of Trial, may prevail, and 


become almoſt univerſal in Trade; ſo that even 


the prudent Merchant ſhall buy and ſell upon 
weak Trials, whilſt the Detection, Rectification, 
or Adjuſtment thereof, belongs to ſome other 
Branch of Knowledge a). 

20. That the Way of perfecting the Art of 
compound Diſtillation is, (1) To procure a 
well-cleanſed Spiritz (2) To uſe proper Dige- 
ſtion; (3) To diſtil briſk, or flow, as the Sub- 
ject requires; and (4] To keep back the Faints, 
and the groſs Part of the eſſential Oil of the In- 
gredients 3). | 
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LECTURE XII. 
CONTAINING. 


The Ways of procurin Vegetable Ole and. 
Salts ; with their Uſes in ſeveral Arts and 
U = 


Fo 


10 WI now proceed to illuſtrate and im- Y. Sub- 
| prove the common Methods of pro-/*#- 
curing and employing vegetable Oils and Salts ; 
on which the Exerciſe of various Arts and Trades 
depends. | 

2. The Parts of Vegetables that chiefly abound 73e % 
with Oil are, the Seed, the Leaves, the Fruit, Parts of 
and the Bark. Thus the Seeds of Muſtard, and . 
of the Sun-Flower, Almonds, Nuts, Beech- 
Maſt, Sc. afford a copious Oil by Expreſſion; 
and the Leaves of Roſemary, Mint, Rue, 
Wormwood, Thyme, Sage, Sc. the Berries of 
Juniper, Olives, Indian Cloves, Nutmeg, Mace, 
Sc. the Bark of Cinnamon, Saſſafras, &c. yield 
a conſiderable Proportion of eſſential Oil by 
Diftillatian *. | 

3. And much in the ſame Manner is Oil or 
Fat contained in the Parts of Animals; being 
either iaterſperſed among the muſcular Fleſh, 
collected into particular Bags or Cells, or lodged 

in the Cavities of the Bones, Cc. | 


* Sce below, Exp. II. 
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The Defgn 4. Our firſt Experiment will ſhew the Me- 

o/ the Ex- thod of procuring Oils by Expreſſion, from 

periments: Nuts, Seeds, Maſt, Olives, &c. The ſecond Expe- 
riment will exhibit the Method of procuring thoſe 
called the Eſſential Oils of Vegetables. The 
third Experiment will ſhew the Method of rec- 
tifying thoſe called the Empyreumatic. Oils. 
Our fourth Experiment will ſhew the Method 
of refining Sugar. The fftb Experiment will 
ſhew the Way of refining Tartar : Our fixth 
the Manner of refining Nitre, or Salt- Petre; 
and our ſeventh will ſhew the Method of mak- 
ing Pot-Aſh, 


EXPERIMENT l. 


The Method of procuring Oil by Expreſſion, from 
Nuts, Seeds, Maſt, &c. | 


Exprefſed 5. We took two Pounds of Sweet Almonds, 

Oil ef Al. blanched, and beat them ſmall ina Stone Mortar; 

mond. then wrapping the Maſs up in a Piece of ſtrong 

| and thick Canvas, we committed it to a ſtrong 
Screw-Preſs ; where being ſqueezed betwixt two 
cold Iron Cheeks, it gradually parted with a 
conſiderable Quantity of Oil. 


| 6. This Experiment holds of all thoſe vege- 
ee a table Matters al contain a copious Oil, in a 
tended, looſe Manner, or in certain Cavities or Recep- 
tacles; the Sides whereof being burſt by 
ſqueezing,. makes them let go the Oil they con- 

tain. ' And thus the Zeſt, or Oil of Lemon- 

Peel, Orange Peel, Citron-Peel, &c. may be 

readily obtained by Preſſure, without the Uſe 

of Fire; for the Rinds of thoſe Fruits being preſ- 

ſed green, the oily Parts will ſeparate from the 

| aqueous, 
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aqueous, and may be rendered pure by waſhing 9 
them in fair Water. | | 
. How far this Method of obtaining Oils may 
be applied to Advantage, ſeems not hitherto 
conſidered. It has been commonly applied to 
Olives, Almonds, Lint-ſeed, Rape-ſeed, Beech- 
Maſt, Ben-Nuts, Wallnuts, Bay-Berries, Mace, 
Nutmeg, Sc. but not that we know of to Ju- 
niper-Berries, Cachou-Nuts, Indian Cloves, Pine- 
Apples, or Fir-Nuts, and many other Subjects 
that might be enumerated, both of foreign and 
domeſtic Growth. It has however been of late 
applied to Muſtard-ſeed, with good Succeſs ; ſo 
as to extract a curious yellow, or golden-colour- 
ed Oil from that Seed, and at the ſame Time 
leaye a Cake behind fit for making the com- 
mon Table Muſtard. | . 
8. Certain dry Matters may, as well as moiſt 
ones, be made to afford Oils by Expreſſion ; for 
when they are not ſo moiſt as Almonds, or fit 
to be reduced to a Pulp in a Stone Mortar, they 
may be ground into a Meal, which, being ſu- 
ſpended to receive the Vapour. of boiling Wa- 
ter, will thus be moiſtened ſo as to afford an Oil, 
in the ſame Manner as Almonds ; eſpecially if 
the Iron Cheeks emplayed be. firſt heated, by 
| lying in boiling Water. And thus an Oil may 
be procured from Lint-ſeed, Hemp-ſeed, Let- 
tuce-ſeed, White Poppy-ſeed, &c. 

9. The Oils obtained by this Treatment, Regulated. 
ſhould be ſuffered to depurate themſelves by | 
ſtanding in a moderately cool Place, to ſepa- 
rate from their Water, and depoſite their Fæces; 
from both which they ought to be carefully 
freed, And if in this Manner they are not 


q i gee below, $9, 
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Applied to 
other Sub- 
yes. - 


rendered ſuſicientiy pure, they be well 
waſhed and beat with freſh Water, and then 
thoroughly ſeparated from it again, by the Sepa- 
rating-Glaſs; by which Means they will be ren- 
dered bright and clean. 


10. Particular Care muſt be taken to keep 
ſuch of theſe Oils cool as are deſigned for eat- 
ing, or for any internal Uſe; becauſe they are 
apt in a few Days Time to turn rancid and cor- 
roſive with the Summer's Hear, ſo as to prove 
very unwholefotne. Hence the Phyſician and 
Apothecary ſhould be cautious that the Oils gi- 
ven in Pleuriſies, and other Diſtempers, be freſh 


drawn from found Subjects, no way tainted, or 
ax. turned rancid, as Almonds, Piſtachios, 
and ot 


other Nuts, are apt to be: And again, that 
theſe Oils have felt no conſiderable Heat, either 
in the Drawing, or by ſtanding long in a 
warm Place. And the fame Caution ſhould 
Hkewiſe extend to animal Oils and Fats, intend- 
ed either for internal or external Uſe; ſince 


theſe alſo become rancid, or change to a yel- 


low, red, or grey Colour in hot Weather, and 
thus become exceedingly nauſeous and corroſive 
as we fee in Butter, Bacon, and other fat Bo- 


dies, which then prove fit only for the Tallow- 


Chandler, or other ignoble Utes. 


11. Our preſent Experiment is likewiſe ap- 
plicable to the procuring of Oils or Fats from 
certain animal Subjects; for the Membranes, 


the ſkinny, and ſtringy Parts of animal Bodies, 


which contain much Fat, being chopped ſmall, 
and ſet in a Pan over the Fire, become fit for the 


Canvas-Bag, and by Preſſure afford a large 


Quantity thereof; as we ſee in the Art of 
Chandlery, which thus extracts the oily Matter, 


leaving 


of al and Salts: 


leaving behind a hard Cake, or what they com- 


monly call Graves. 


12. Theſe Graves, and all the Reſiduums of 


the preſent Proceſs, after being ſqueezed ever 


ſo hard with the Preſs, will ſtill afford a copious 


Oil by boiling in Water; fo that it might per- 
haps be more profitable for the Tallow Chandler 
to boil his Graves for Oil, as Bones are uſual 
boiled for it, than to diſpoſe of them in the or- 
dinary Manner. And it is ſurprizing to obſerve, 


what a large Proportion of Oil theſe dry, and 


to appearance almoſt exhauſted Bodies, will 
yield, by repeated boiling in Water, but parti- 
cularly by being committed to the Digeſior ®. 


* 


13. So likewiſe if the Almonds remaining in Farther 
the Canvas, after the Expreſſion of their Oil, be U*-. 


ground in a Mortar with warm Water, the Wa- 
ter will thus extract their remaining Oil, and 
turn therewith into a milky Liquor, or Emulſion. 
And if this Operation had been performed upon 


the Almonds at firſt, before we committed them 


ro the Preſs,. we might thus have got out all their 
Oil, and left only a dry, chaffy, or light, huſky, 
and exhauſted Matter behind. Whence we have 


a Method of diffolving Oils in Water, and there- 


by of making a Kind of artificial Milk ; which, 
by ſtanding, will afford a Cream, and turn four, 


like the Milk of Animals, but not grow rancid 


with Heat, like Oil. Whence ſuch Emulſions 
may, ir ſome Cafes, be medicinally uſed with 
greater Safety and Succeſs than expreſſed Oils. 


14. Any of theſe expreſſed Oils will receive 01k: ce- 
particular Colours and Odours at the Diſcre- . 


tion of the Artiſt. For Example: If a little 
# See Led. VI. Exp. VII. 


Alkanet- 


% 
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Alkanet-Root be barely infuſed in Oil-Olive, it 
gives a beautiful red Colour to that Oil, ' with- 
out altering its Taſte. So again ; if a few Nro 
of the eſſential Oil of Cinnamon be added to a 
Pint of Sallad Oil, ſuch Sallad-Oil may be ren- 
dered thereby agreeable to thoſe who admire 
the Flavour of Cinnamon. And thus may Oil, 
Butter, Sc. be diverſified infinite Ways, by a 
proper Uſe of tinging Ingredients, and ſuitable 
chemical Oils. | 

esc. 15. The ſame Contrivance has likewiſe its 
Uſes in making Eſſences for the Service of the 
Perfumer ; not only where eſſential Oils are pro- 
curable, bur alſo where theſe either cannot well 
be obtained, or but in ſmall Quantity. The eſ- 
ſential Oil of Jaſmin Flowers, Honey-Suckles, 
Sweet Briar, Damaſk Roſes, Lilies of the Val- 
ley,. &c. are either extremely dear, or ſcarcely 
obtainable by Diſtillation ; and in ſome of them 
the odorous Matter is ſo ſubtil as to be almoſt 
loſt in the Operation. Bur if Jaſmin Flowers, 
Damaſk Roſes, Lilies of the Valley, Sc. be 
barely infuſed in fine Oil of Nuts, or Oil of Ben, 
drawn without Heat, and kept in a cool Place, 
the ſubtil odorous Matter of the Flowers will 
thus paſs into the Oil, and richly impregnate it 
with their native odoriferous Spirit; which can 
ſcarce otherwiſe be procured, or ſeparated from 
the Flowers, without Loſs, or Debaſement. 
And theſe Efſences may be rendered perfect by 
ſtraining off the Oil at firſt put on, letting 
it ſtand again, without Heat, upon freſh 
Flowers, and repeating the Operation twice or 


thrice. | 
What they 16. If we conſider the Thing attentively, we 
are. ſhall find that the Eſſences thus obtained are a 


Kind of eſſential Oils, not greatly differing from 
thoſe prepared by Diſtillation from the Flowers, 
Secds, 


1 
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all ſuch eſſential Oils are found to be little more 
than the native odorous Spirits of the vege- 
table Subject, wrapped up, lodged, or entan- 
gled in an unctuous or direct oily Subſtance. 
This oily Subſtance indeed riſes, or becomes 
volatile, by the Heat of boiling Water; but 
ſo do not the Oils gained by Expreſſion * : 
Whence the principal Difference betwixt thoſe 
natural, and artificial eſſential Oils, as we may 
call them, ſeems to conſiſt in the different Te- 
nacity, Volatility, or Fixedneſs of their unctu- 
ous or direct oily Parts, the native Spirit ap- 
pearing the ſame in both; tho* indeed it is 
more delicate and unimpaired in the artificial 
Kind of eſſential Oils, as not having felt the 


Force of Fire. And hence perhaps ſome con- 


ſiderable Improvements might be made in the 
Art of the Oilman, Perfumer, and Apothecary ; 
not to mention other œconomical Uſes, and the 
Art of the Dairy. 25 


EXPERIMENT II. 


The Method of procuring the eſſential Oils of Vege- 
tables by Diſtillation with Water. 


267 
| Seeds, or Barks of odoriferous Vegetables; for 


17. We took eight Pounds of Juniper Ber- E/zntial 
ries, and bruiſing them in a Stone Mortar, / Je- 


directly put them into a Still, together with four 
Gallons of River-Water ; then working with a 
briſk Fire, we drew off a Gallon of Water, and 


obtained along with it a conſiderable Propor- 


tion of a fragrant eſſential Oil, which we 


* See Exp. II. hereafter. £ 
= 


niper di- 
fiilled. 
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ſeparated from the Water by a Separating- 
Glaſs. _ 
18. This Experiment. is eaſily rendered ge- 


neral, or made applicable to the Diſtilling of 


the eſſential Oils trom Flowers, Leaves, Barks, 


_ Woods, Gums, and Balſams, with a 


Us. 


Eſſential 
Oili ela ſ- 


fed. 


flight Alteration bf Circumſtances ; as by longer 
Digeſtion, briſker Diſtillation, &&c. according to 
the Tenacity and Hardneſs of the Subject, the 
Ponderoſity of its Oil, Ce. 1 

19. If the Liquor that remains in the Still, 
—_ the preſent Operation, be ſtrained, and 

to the Conſiſtence of Honey, it 

peg 26 the Rob of Funiper- Berries, which may per- 
haps defray the Charge of the Operation, it being 
eſteemed a valuable Medicine, and uſed as a 
Strengthener of the Stomach and rs r as 
a Prelervative from the Stone and Dropſy, and 
as a Cure for the Diforders of the urinary Paſ- 
ſages. 
20. Eſſential Oils may be Hides into two 
Claſſes, according to their different ſpecific 
Gravities; ſome floating upon Water, and 
others readily finking to the Bottom thereof, 
Thus the eſſential Oils of Cloves, Cinnamon, 
and Saffafras readily ſink ; but the Oils of La- 
vender, Marjoram, Mint, Sc. ſwim in Water. 
The lighteſt of theſe eſſential Oils is, perhape, 
the Oil of Citron- Peel, which floats even on Spirit 
of Wine; and the heavieſt ſeems to be the Oil of 
Saflafras : But the ſpecific Gravities of the in- 
termediate effential Oils are not hitherto ad- 


juſted and tablad, as for che Service of er 


chey ought to be 5). 


4) See Les. XII. Exp. v. 
6) See below, I. 29. 


21. For 
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21. For obtaining the full Quantity of the How ob- 
more ponderous Oils from Cinnamon, Cloves, e to 
Saſſafras, &c. it is proper (1) to reduce the , 
- Subjects to fine Powder; (2) to digeſt this ©" 
Powder for ſome Days in a warm Place, with 
thrice its Quantity of ſoft River Water, made 
very faline by the Addition of Sea-Salt, or ſharp 
with Oil of Vitriol;. (3) to uſe the ftrained 
Decoction, or Liquor left behind in the Still, | 
inſtead of common Water, for a freſh Dige- 
ſtion ; (4) to uſe for the ſame Purpoſe the Wa- 
ter of the ſecond Running, after being cleared 
of its Oil; (5) not to diſtil too large a Quan- 
tity of theſe Subjects at once; (6) to leave a 
conſiderable Part of the Still, or about one 
fourth, empty; (7) to uſe a briſk Fire, or a | 
ſtrong boiling Heat, at the firſt, but to flacken 
it a little afterwards; (8) to have a low Still- | | 
Head, with a proper internal Ledge and Cur- 
rent leading to the Noſe of the Worm; and 
(9) to cohobate the Water, or pour back the 
Liquor of the ſecond Running upon the Matter 
in the Still, repeating this once or twice. 3 
22. Theſe Cautions are all neceſſary, in or- Reaſon: of 
der to diſtil the ponderous eſſential Oils to Pro- the Cau- 
fit and Perfection. The phyſical Reaſons where- . 
on they depend may deſerve to be conſidered. 
(1) The Reduction of the Subject to Powder, 
} expoſes all its Parts the better to the Action of 
the Water and Salt; whereby the Oil is the | 
more mollified, attenuated, and rendered fitter 2 4 
to riſe along with the aqueous Vapour in Diſtil- 
lation. (2) The Digeſtion is requiſite for the 3 
ſame Reaſon; as being no more than allowing | 
Time for this Action to be performed, in a mo- 
derate Warmth. The Water ſhould rather be 
the ſoft Water of Rivers, than that of Rain, 
which is more corruptive or fermentative ; or 
* Ee than 
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than that of Springs, which is often hard, ſo as 
not to mollify the Oil, but rather defend it from 
the Action of the Salt, or Acid; which are 
added not only to prevent all Tendency to Fer- 
mentation or Corruption, that would abſolutely 
or deſtroy the Oil, but more particu- 
larly, as having a known Property of attenua--/ | 
ting, liquitying, diſſolving, and purifying groſs, 
viſcous, and tenacious Oils. Beſides which, 
it likewiſe increaſes the ſpecific Gravity of the 
Water ; whereby the Subject is now buoyed up, 
ſo that it cannot readily touch the Bottom of 
the Still, or come in the way of the Fire to 
be ſcorched. At the ſame Time this Addition 
alſo increaſes the Heat of the Liquor, or makes 
it exceed that of mere bpiling Water; whence 
the Aſcent of the Oil is likewiſe promoted. 
(3) The ſtrained Decoction is properly uſed in- 
ſtead of Water, as being already ſaturated with 
oily Particles, ſo that it cannot much rob the Sub- 
ject. And (4) the ſame holds alſo of the Water 
of the ſecond Running, which neceſſarily con- 
tains ſome oily Particles. (5) If too large a 
Quantity of the Subject be diſtilled at once, 
the Heat will neceſſarily act unequally, or be 
ſtrong upon ſome Parts, and weak upon others; 
whence, as the Oil is ſo extremely ponderous, 
a large Part of it will be left behind in the Sub- 
ject. (6) If too much empty Space be left in 
the Still, it will be difficult for the ponderous 
Oil to aſcend; and if too intenſe a Heat be 
uſed, it deſtroys the grateful Odour of the 
Oil, without raiſing any conſiderable Quantity; 
and if the Still be filled too full, the Matter 
will be apt to boil over, and foul the Oil. 
(7) The Fire is ordered to be briſk at firſt, to 
prevent the Oil, now in ſome Meaſure ſeparated 
by the Heat, from going back into the Subject 
| # But 
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But after a Part is thus come over, if the Fire be: 
not a little flackened, the Oil is apt to ſcorch, 
and come out at the Noſe of the Worm in the 
Form of a Smoke, that cannot be catched and 
condenſed ; yet the whole Operation need not 
be continued long, or above two Hours, becauſe. 
the valuable Part of the Oil ſoon comes over. 
(8.) If the Head of the Still be not low, the pon- 
derous Oil will have too far to riſe; and unleſs 
1 the Oil be directed to the Worm by a proper 
9 Ledge and Current, a conſiderable Part will fall 
N | back into the Still, and ſo prolong the Opera- 
tion, or leſſen the Yield. (9.) Laſtly, two or 
three Cohobations, or Returns of the Water upon 
| the Subject in the Still, muſt needs bring over 
| all the Oil that will any way riſe. . And Water 
already ſomewhat impregnated with the Oil, is 
manifeſtly better for the Purpoſe than ſuch as 
has never been uſed before. | 
| 23. The Directions here laid down, for ob- 
taining the ponderous eſſential Oils to Advan- 
tage, are eaſily transferred to the obtaining of 
the lighter : So that we need not dwell particu- 
larly upon them. 
24. Many of theſe eſential Oils being coſtly EH, 
things, it is common to adulterate or debaſe Oi: adz/- 
them ſeveral Ways, ſo as to render them cheaper Ct. 
both to the Seller and Buyer. Theſe ſeveral 
Ways ſeem reducible to three general Kinds, each 
whereof has its Method of Detection; for as in 
Logic every Sophiſm has its Redargution, ſo in 
Chemiſtry every Fallacy may be diſcovered. 
0. \ 25. Eſſential Oils are adulterated, (1.) with 
| expreſſed Oils, (2.) with Alcohol, and (3. ) with 
ö cheaper eſſential Oils. | 
26. (1.) If any eſſential Oil be adulterated The Fraud 
with an expreſſed Oil, this is eaſily diſcovered, %,. 
by adding a little Alcohol to a few Drops of the 8 
| ſuſpected 


r 2 — 


272 LECTURE THE THIRTEENTH. 


ſuſpected eſſential Oil, and ſhaking them toge- 
ther: For the Alcohol will thus diſſolve all the 
Oil that is truly eſſential, or gained by Diſtilla- 
tion, but leave the expreſſed Oil untouched; where- 
by the Compound of the two will be ſeparated, 
ſo as that their Quantities may be judged of, or 
the Proportion of the Debaſement found: And 
then by adding Water to the Alcohol, which had 
taken up the eſſential Oil, the Water will unite 
with the Alcohol, and leave the eſſential Oil ſe- 
parable in its own Form. 

27. (2.) It an eſſential Oil be adulterated 
with Alcohol, as it may be in any Proportion 
up to that of an equal Quantity, without being 
eaſily diſcoverable either by the Smell or Taſte: 
the Way of Detection is, to let a ſew Drops of 
the ſuſpected Oil fall into a Glaſs of fair Water; 
for if Alcohol be mixed with the Oil, the Water 
will immediately turn milky, which it would 
not do if the Oil were pure. And by continu- 
ing to ſnake the Glaſs, the whole Quantity of 
Alcohol employed in the Adulteration will 
unite with the Water, and leave the Oil un- 
diſſolved behind. | ue 

28. (3.) The third Method above mentioned, 
of adulterating the richer chemical Oils, is by 
mixing them with the cheaper eſſential Kinds; 
ſuch in particular as the Oil of Pine- Wood, Oil 
of Turpentine, -&;. And this is frequently 
practiſed, by putting Fir- Wood, Turpentine, or 
Oil of Turpentine, into the Still, along with 
the Herbs, ſuppoſe Roſemary, Lavender, Ori- 
ganum, Sc. in the fame Manner as Diſtillers 
add common Malt Spirit in the Diſtilling of Wine 
Lees. And by this Means the Yield of an Oil 
may be conſiderably increaſed. But the Oils 
thus adulterated will diſcover themſelves in 
Time, by the want of their natural F * 

| whic 
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which is overpowered by that of the Turpen- 
tine, Sc. But the quicker Detection is, to 
drench a Piece of Paper, or a Linen Rag, in 


the ſuſpected Oil, and hold the Paper or Rag 


before a gentle Fire; for thus the grateful Oriour 
of the Plant will ſoon fly off, and leave only the 
Smell of the Turpentine, &c. 

29. But if this Way of adulterating eſſential 
Oils be practiſed in Perfection, it ſeems ſcarce 
diſcoverable, unleſs the Table of the ſpecific Gra- 
vities of eſſential Oils, above recommended “, 
were ready at Hand. For it is known to ſome 
few that Balſam Capivi yields a large Propor- 
tion of eſſential Oil by Diſtillation with Water, 
even tothe quantity of five or fix Ounces from 
a Pound; and that this Oil is much ſweeter 
than any of thoſe before ſaid to be uſed for 
Adulteration: Whence it is eaſy . by diſtilling 
any of the aromatic Vegetables along with' this 
Balſam, or by mixing their Oils with the Oil 
of Balſam Capivi, to debaſe them largely, with- 


out being greatly ſubject to Diſcovery, except 


by the fore philoſophical Chemiſts, who under- 
ſtand the uſes of the Hydroftatical Balance. But 
it ſhould be obſerved whether, by long keep- 
ing, the chemical Oils thus adulterated with the 
Oil of Balſam Capivi, will not diſcharge the 
Ink. of the written Label, faſtened to the con- 
taining Glaſs, as eſſential Oils adulterated with 
Oil of Torpentine, or other terebinthinaceous 
Oils, are found to do, on account of the acid 
Vapour that continually exhales from ſuch adul- 
terated Oils. 7 


30. The Methods already laid down for de- 


tecting the Sophiltications commonly pfractiſed 
in eſſential Oils, are general; beſides which 


* Sce 5. 20. 
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ſome Oils require peculiar Methods. Thus the 
eſſential Oil of Camomile Flowers may be cer- 
tainly known to be adulterated with Copper and 
1 Oil of Turpentine, Sc. if it retains its original blue 
Colour above a Year. The eſſential Oil of Rue, 
| if genuine, remains. fluid in the Cold, and if a- 
J dulterated, congeals. And every Fact of this 
! © Kind, of which there are many already known, 
i ſhould be duly collected: For it is certainly of 
great Importance to Medicine, that the genuine 
eſſential Oils of Vegetables ſhould be well di- 
ſtinguiſhed from the adulterated, becauſe capable 
of producing extremely different Effects in the 
Body; a Conſequence little regarded by the frau- 
dulent Adulterator, | . 
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 # BW b ExrzRINEZ Nr III. 
1 A Method of refifying Empyreumatic Oils. 


Empyreu- 31. It was obſervable in our dry Diſtillations 

matic Oil of Wood a), Wormwood 3), and Bone c), c. 

/weetned. that there always came over a groſs, fetid, empy- 
reumatic Oil, of a nauſeous Smell, dfigreeable 
Colour, and abominable Taſte. To rectify this 
Oil, we took two Pounds thereof, and waſhed 
it well by the repeated Affuſion of hot Water, 
and ſtirring them well together, till at length 
the Water came away conſiderably pure; where- 
by the Oil was rendered leſs nauſeous both to the 
Smell and Taſte: Then ſetting it in an open Veſſel 
over the Fire, that it might diſcharge the Water 
lodged therein hy the Waſhing, we afterwards 
put it into a Glaſs Retort, and drew it over in 
a Sand Heat; whereby it left behind a black, 


4) See Le. II. Exp, III. 
5) See Le. VIII. Exp. Il. 
J See Leg. VIII. Exp. I. 


feculent, 


. 


4 


Of Oils and Salts. 275 
feculent, or burnt cruſty Matter, and became i 
more fluid, ſweet, and mild. 4 


+32, If the Diſtillation be repeated ten or 7% Expe- 

twelve times, either in a freſh Retort every, ery 
time, or in the ſame, the Oil being conſtantly ,z,.; * 

returned upon its own Fzces, or Caput moriuum;, 

theſe Fzces will every time increaſe in Quantity, 

ſo as to leave the Oil purer and thinner, till at 

length it becomes almoſt as thin and fluid as Oil 

of Turpentine, or Spirit of Wine z being extreme- 

ly volatile, tranſparent, and penetrating, but 

{till of a hot, pungent Taſte, and a ſomewhat 

faint and diſagreeable Odour, 


33. This Oil, obtained from an animal Sub- YU: 
ject, partieularly from Blood, has been lately 
uſed in England, as a Remedy for the Epilepſy, 
Gout, and other obſtinate Diſeaſes, under the 
Name of Oleum animale, It was many Years 
ſince uſed for the ſame Purpoſes in Germany *. Yet 
doubtleſs ir ſhould not be given too freely as an 
Internal : But, as an external Medicine, it may 
be of Service in reſolving hard Tumours, re- 
moving fixed Pains, &c. for it is extremely pe- 
netrating and diſcutient. And on this Account 
it might, perhaps, be uſed to Advantage in 
ſeveral Arts that require a highly ſubtilized Oil. 


34. But it being chargeable to bring the groſs 
empyreumatic Oils to this Degree of Purity and 
Subtilty, many chemical Operators continue to- 
throw them away as uſeleſs; and the rather, 
becauſe of that intolerably nauſeous Smell and 
Taſte with which they affe& all Things that they 
touch, or come in the Way of. But as large 
Quantities of theſe Oils are neceſſarily obtained 
in the Diſtillation of Harts-Horn, Blood, Se. 


* See Hoffman. Obſervat. Phyfice. Chym, p. 58. 59. 
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i | it may be worth trying, whether they cannot be 
1 purified in a cheaper Manner than that above 
| deſcribed : For Example ; By drawing them over 
f from Pot-Aſh; or, what is (till more profitable, 
it by digeſting them therewith, ſo as at length to 
| turn the Mixture, by Sublimation, into a vola- 
1 | tile, alkaline Salt, as good as that of Harts-Horn, 
= Blood, putrefied Urine, G&c. 


1 And thus much for the Subject of vegetable 
ii Oils. We next proceed to vegetable Salts, . 
| 8 


it | Ex ERIM ENT IV. 


| The Method of refining Sugar; or bringing the ſweet 
. Juice of the Sugar: Cane into a white, dry, and 
j folid Subſtance. 


Sagar re- 265, We took fix Pounds of coarſe or black 
12 25 Sugar, as it comes unrefined from the Sugar- 
Colonies, and diſſolving it, over the Fire, in an 
equal Quantity of ſtrong Lime- Water, we ad- 
ded the Whites of four Eggs, whiſked up into 
a. Froth, and ſtirred the Whole well together, 
in order to clarify the Sugar, after the ſame 
Manner as Syrups are uſually clarified ; we then 
boiled the Liquor to a higher Conſiſtence than 
that of a Syrup, or till it would ſhoot grainy 
"in the Cold. To make it do this the better, we 
continued to add Lime-Water at ſeveral times 
in the boiling. Having obtained this Point of 
| Conſiſtence, by the Sugar-Refiners called Proof, 
[ we poured the whole into a Sugar-Baker's Earth- 
þ en Mould, ſtopping the Hole in the lower 
End, and ſetting the Mould in a moderate! 
warm Place, the Sugar, after ſome Days, 72 
hard, or hardened; then opening the lower 
Orifice 
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Orifice of the Mould, we inverted the ſharp, 


End into a little Pot, or Sugar-Baker's Receiver, 
and applied to the wider End, or on the Top of, 
the Sugar, a Mixture of Tobacco-Pipe Clay and 
Water, made into a Kind of thin Paſte, or 
pappy Subſtance. And thus the Water Tong 
the Clay, ſoaked through the Sugar, without diſ- 
ſolving the grained Part, and carried down with 
it only the treacly. Matter, lodged betwixt the 
Pores of the Sugar; which treacly Matter was 
catched by the Receiver underneath. And thus, 
by keeping the Clay frequently wetting, and 
ſometimes renewing it, all the Treacle was got 
out, and a pure Loaf of White Sugar left be- 
hind ; which we afterwards dried in a warm 
Chamber, and kept it in a dry place. 
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36. The chemical Hiſtory of Sugar deſerves 7: Pre- 
to be traced through all its Stages. The ripe </ and 
Sugar Canes are ground down in a Mill betwixt Rationale. 


Iron Rollers, kept continually feeding; ſo that 
the expreſſed Juice runs in a conſtant Stream, into 
its proper Receiver, from whence it is ſoon com- 
mitted to the firſt boiling Pan, to prevent its 
turning cager: there it is boiled, ſcummed, and 
cleared of its groſſer and lighter Feculencies 
that float a- top, and alſo drawn from its hea- 
vier Feces which fall to the Bottom, And thus 
the Juice is brought to a Kind of Mellago, or 


Rob“: For the Juice of the Sugar-Cane, when ' 


firſt boiled down, is like the Rob of Malt, Rai- 
fins, the boiled Juice of the Birch or Sycamore- 
Tree, Sc. and would never appear in the ſaline 
Form of Sugar, without ſome Contrivance to 


ſeparate its herbaceous, feculent Part, and a 


particular Addition to give it a conſiſtent Form. 


th theſe Ends are anſwered by the Addition 


® See Led, X. Exp, nr, 
T 3 of 


co 
* 
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of Lime-Water : For the Rob of the Sugar-Cane 
being of an acid and unctuous Nature, the 
Quicklime deſtroys. the* prevalent Acidity, dif- 
ſolves and ſeparates the groſſer unctuous Mat- 
ter, and at the ſame time, combining along 
with the truly faccharine Part, gives a ſolid and 
dry Conſiſtence. And ſomething of this Effect 
Lime-Water has in every freſh Boiling; fo 
that by a prudent Uſe hereof the Sugar may, 
after repeated Operations, or by boiling it over 
again with more or ſtronger Lime-Water, be 
brought almoſt to a cryſtalline Form, And on 
the Strength, Goodneſs, and Quantity of the 
fine Part of the Lime, thus introduced into Su- 
gar, depends the Hardneſs, Whiteneſs, and 
ſhining, rocky Reſplendency of Loaf-Sugar. So 
that the Perfection of the Refiner's Art depends 
in a great Meaſure upon the prudent Choice of 
his Lime, and the Management of his Lime-Water. 

37. The treacly Matter ſeparated from the 
Sugar, is collected together and boiled, ſcum- 
med, and treated with Lime- Water again, to 
obtain from it all the Sugar that it will afford 
in a dry form. When no more can be procured 
from it by the Sugar-Baker, it is then called 
Treacle; being before ufually termed Syrup, 
which it perfectly reſembles: Inſomuch that a 
thorough Knowledge of the Art of preparing 


| Syrups, with the Effects of their Different 
Conſiſtences, and their Diſpoſition to ferment, 


turn acid, or candy, and the beſt Ways of 
clarifying them, Sc. may contribute to improve 
the Art of Sugars; and accordingly it appears, 
that moſt of the Improvements in the Refining 
of Sugars have been owing to Apothecaries wa | 
Chemiſts. | 


38, - Sugar, 


r r 
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Of Oils and Saks. ; 

38. Sugar, thus refined, and diſcharged of 
its ſuperfluous oily Parts, is thereby - rendered 
dry, thirſty, or apt to imbibe aqueous Moiſture 
or Oil; upon which Property depends that 
uſeful Invention of Elæoſaccharums, occaſionally 
mentioned above ®, by means whereof we are fur- 
niſhed with a very advantageous Method of unit- 
ing Oils with Waters, Wines, Spirits, or all 
Manner of aqueous, vinous, or ſpirituous Li- 


quors ; ſo that ſuch Liquors may be altered in 


their Flavours; and improved in their Virtues, at 
pleaſure. ' For, by grinding a ſmall! Proportion 
of any eſſential Oil with dry Loaf. Sugar, the 
Oil is thus rendered miſcible with any of the 
above mentioned Liquors, and at the ſame Time 


is no Way impaired, but rather improved in 


its Efficacy. | 

39. And thus we are taught an extempora- 
neous Method of making all thoſe ſimple-and 
compound Waters, whoſe Virtues depend upon 
the eſſential Oils they contain; which is the Caſe 
of moſt ſimple Waters, as thoſe of Mint, Pen- 
nyroyal, Sc. Nay, ſome fimple Waters may be 
procured in greater Perfection by this Means 
than by Diſtillation, as it is commonly perform-- 
ed. Thus the ſimple Water of Baulm, for In- 
ſtance, may be made better by means of the 
Elæoſaccharum of Baulm and pure Water, than 
by ſimple Diſtillation, which in this Caſe brings 
over but little of the eſſential Oil. 


40. And for compound Waters, they may be | 


thus made to greater Perfection than we uſually 


meet with them, For if only the firſt Part of 


the eſſential Oils that comes over be ground 
with Sugar, and introduced into a very clean 


Spirit, the Cordial Waters ſo prepared will be 
* See Lag. XI. Exp.1. 
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no way inferior to thoſe diſtilled in the ordinary 
Manner. And thus Cinnamon-Water, Clove- 
Water, Nutmeg - Water, Citron- Water, Se. 
which depend upon the Ule of but one Ingre- 
dient, may be readily made. And if compound 
Waters ' are required from ſeveral Ingredients, 
we need only have 3 compound Elzoſaccharum at 
Hand. 

41, Theſe Eleeſaccharums alſo, as they are 
eaſily made, either ſimple or compound, in great 
Variety, might help to improve the Art of 
Cookery, as affording the Virtues of Aromatics 
in a commodious Form, for ſeveral ceconomical 
Occaſions; and may thus be carried the long- 
eſt Voyages without Danger of ſpoiling, or of 
having their Virtues impaired : an Inconvenience 
to which the natural Spices, though ever fo well 


_ cured, are liable. 


42* Again; A proper Set of theſe Eleoſac- 
charums might afford a Variety of ſerviceable 
Medicines, that ſhould have all the Qualities re- 
quired in the beſt ; that is, ſhould be at once 
ſimple, parable, efficacious, and pleaſant: For 
as eſſential Oils contain the ſpecific Virtues of the 
Subjects, or thoſe Qualities which conſtitute every 
Plant the Thing it is, they are of Conſequence 
ſome of the moſt concentrated, powerful, reſto- 
rative, and reviving Medicines hitherto known, 


ExPERIMENT V. 
The Way of Refining 7. artar. 


43. We took two Pounds of common white 
Tartar reduced to Powder, and put to it five 
Gallons of fair Water, in an earthen Pan, and 
ſetting it over the Fire to boil, we in the mean 
Time beat up the Whites of two or three Eggs, 

and 


and whiſked them in among the Liquor, which 
we afterwards ſkimmed and ſtrained; then ſet it 
to ſhoot in an earthen Veſſel, in a cool Place, 
for two Days, at the Expiration of which we 
found a Parcel of whitiſh Cryſtals ſticking to the 
Sides of the Veſlel. | 


44. This is a very troubleſome and imperfect Irconve- 
Operation; for Tartar requiring twenty times #iexces. 
its own Quantity of Water to diſſolve it, the 
Veſſels, the Fire, and the whoie Apparatus, muſt 
of Neceſſity be large to refine a ſmall Quantity 
of this Salt; which yet is not ſufficiently refined 
at one Operation, though the Whites of the Eggs 
take up much dirty, and light earthy Matters, 
while the more ponderous fink to the Bottom-upon 
ſtanding. Hence the Operation muſt be ſeveral 
times repeated, before the Cryſtals will become 
perfectly white; which they will ſcarce ever 
do, if the Veſſel wherein the Operation is per- 
formed be metalline; and Veſſels of Earth, 
which this Salt does not. corrode, being hard to 
procure ſo large as they are required for the Pur- 
poſe, this adds to the Inconvenience, 


45. It is true,, for moſt Uſes in Chemiſtry, Remedied. . 
unrefined Tartar will anſwer as well as the re- 
fined, but for the Service of certain Arts, par- 
ticularly Dying, it is required thoroughly puri- 
fied: So that a more commodious Method of 
refining it ſhould be endeavoured after, that we 
might at leaſt be able to refine it in England, as 
well as they doin France, 


46. Tartar is of a very particular Nature; 
being a ſolid and firm vegetable Salt, extremely 
hard to diſſolve in Water, as containing much 
earthy and unctuous Matters, which defend it 
from the Action of Water: Whence ve are di- 
rected to ſoften the Body of this Salt, or looſen 

its 
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feated. 


Eyes. 


its Texture, in order to its more commodious 
Refinement. And this End may be obtained 


by a prudent Uſe of Lime-Water, or a weak 


Lixivium of Pot - Aſh, or Salt of Tartar ; as in 
the Making of Yartarized Tartar *, where com- 
mon Tartar is united with its own fixed Salt, and 
rendered eaſily ſoluble in a ſmall! Proportion of 


Water. But there need not be ſo much Alkali 


uſed for this Purpoſe, as to deſtroy the Acidity 
of the Tartar; and if too much ſhould happen to 
be added, it may be mortified with Oil of Vi- 


triol, fo as not to prejudice the Salt. 


The Expe- 47. But where an extremely pure and perfect 
riment per- Cream or Cryſtal of Tartar is required, we re- 


commend the ordinary Cryſtals, or Cream of 
Tartar, to be diſſolved in Water, made highly 
acid with rectified Oil of Vitriol; for if the 
fuperfluous Humidity be afterwards exhaled, the 
Tartar will thus ſhoot into perfealy tranlparent 
and beautiful Cryſtals, without at all participating 


of the Oil of Vitriol. And by the Help of theſe 


Directions common Tartar may be refined in great 
Perfection, and with no greater Trouble than the 
more ſoluble vegetable Salts. 


48. When the Powdered Cryſtals of Tartar 
are mixed with half their Weight of Salt of Tar- 
tar, and diſſolved together in boiling Water, they 
make a very extraordinary neutral Liquor, or 
Menſtruung; and by Evaporation a neutral Salt 
of very uncommon Properties. This Salt eafily 
runs in a moiſt Air; and will powerfully aſſiſt 


in extracting the reſinous or oleaginous Parts of 


Vegetables, by being boiled with them in Wa- 


ter. The aqueous Solution of this Salt will diſ- 
ſolve the tough Bodies even of Myrrh, Gum- 


4 See below 2 
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Lac, and is much better fitted than Salt of 
'Fartar for many of the ſame Purpoſes where 
that Salt is commonly employed. This neutral 
Salt, or tartarized Tartar, is excellent in healing 
Wounds, and cleanſing Ulcers : It is an agreeable 
and ſucceſsful Purgative in hypochondriacal Caſes ; 


and, diſſolved in Water, makes a pleaſant Kind 


of Purging Water, Its Virtues and Powers, 


both as a Menſtruum and a Medicine, ſeem 


not hitherto ſufficiently known; whence we re- 
commend it to farther Experience, 08-22 


EXPERIMENT VI. 


be Method of Refining Nitre, or Salt. Petre. 
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49. We diſſolved four Pounds of rough Nitre, Nie re- 


as it comes to us from the Indies, by boiling it 
in as much Water as would commodiouſly ſuf- 
fice for that Purpoſe; then ſet it to ſhoot for 


two or three Days in a covered Veſſel of Earth, 


with Sticks laid acroſs for the Cryſtals to adhere 

to. Theſe Cryſtals being afterwards taken out, 

were drained and dried in the open Air. | 
50. This ſeems to be the beſt and ſimpleſt 


Method of -purifying Nitre; for thus, by its 


own natural Property of cryſtallizing, it ſhoors 


pure ſrom the Sea-Salt, or other Foulneſs that 


is apt to mix among it. However, if the Nitre 
prove unctuous, it may be proper to add a little 
lixivium of Pot-Aſh, Lime-Water, or Allum, 
And if by this Means it does not become ſuffi- 


ciently pure for making the beſt Gun- powder, or 


Aqua Fortis, it muſt be diſſolved again, and re- 
cryſtallized, in the Manner of our preſent Expe- 
riment; which being repeated, with a larger 


ſlowly 
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ſlowly and ſuffering the Salt to ſhoot in a mode- 

rately warm Place, without the free Admiſſion 

of the external Air, the Nitre will be obtained 

in its utmoſt Purity and Perfection. It is judged 

to be pure, when: being thrown upon-live Wood 

| Coals, it fulminates briſkly, and will then make 
„perfect Gun-powder and Aqua Fortis. 

2 8 The chemical Hiſtory of Nitre is ſtill de- 
fective. This Hiſtory ſhould ſhew, by what 
Means Nitre is procurable from all animal and 
moſt vegetable Matters: For there are many 
Experiments and Obſervations which ſeem to 
prove, that Nitre originally proceeds from pu- 
tried Vegetables; that many uncorrupted ve- 
getable Subjects contain it in a large Proportion; 
and that all animal Subjects contain a ſemi volatile 
Nitre; which may be rendered more fixed, or 
like the common, by the Addition of Pot-Aſh or 
Quicklime a). | | 

52. To thoſe diſpoſed to enter upon this uſe- 
ful Enquiry, we recommell a full Knowledge 
of the Methods now in uſe for procuring Nitre 
from certain Earths that are dunged by Ani- 
mals, and putrefied Vegetables; the ſhorteſt 
Ways of ſeparating the untuous Matter from 
the Nitre, which occaſions all the Difficulty ; 
and a due Compariſon of the Proceſs for pro- 
curing and refining of Nitre with that for pro- 
curing and refining of Sugar, There is Reaſon 
to believe, an Enquiry of this. Kind might be at- 
tended with ſuch Succeſs, as to ſhew that Nitre 
is not peculiar to any one Country, but obtain- 
able in Plenty, wherever animal and vegetable 
Subjects abound 5). 
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The Method of Making Pot- Aſo. 
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53. Having burnt a Quantity of common Billet- Po-46 
Wood to grey Aſhes, we took ſeveral Pounds Prehared. 


of thoſe Aſhes and boiled them in Water, ſo as 
to make a very ſtrong Lixivium, or Lie. This 


Lie we ſtrained thro? a coarſe Linen Cloth, to 


keep out any black Parts of the half-burnt Wood 
that might happen to remain in the Aſhes ; then 
we directly evaporated this ſtrained Lie in an 


Iron-Pan over a quick Fire, almoſt to Drieneſs. 


We took out the Matter remaining at the Bot- 
tom, and putting it into an Iron- Crucible, ſet it 
in a ſtrong Fire till the Matter melted; and then 


immediately poured it out upon an Iron- Plate, 


where it ſoon cooled, and appeared in the Form 
of a ſolid Lump of Pot-Aſh, 


54. And much after this Manner is Pot-Aſh q. 


made in the large Way of Buſineſs, for the- Ser- 
vice of the Soap- Boiler, Glaſs-Maker, Fuller, 
Sc. But according to the Difference of the 


Wood or combuſtible Matter employed, with 


the Manner of burning it, and conducting the 


Proceſs, different Kinds of Pot-Aſh are pre- 


pared. 


55. There are certain ſaline Plants that yield 4 as- 
this Pot-Aſh to great Advantage, as particu- plication. 


larly the Plant Ka/i; there are others that afford 
it in leſs Plenty, and of an inferior Quality, 
as Bean-Stalks, &c. But in general, all vege- 
table Subjects afford it of one Kind or other, 
and may moſt of them be made to yield it tole- 
rably perfect, after the Manner of our preſent 
Experiment; even the Loppings, Roots, and 


_ refuſe | 
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refuſe Parts of ordinary Trees, Vine prunings 


Se. in 
56. But beſides the Difference found in diffe- 
rent Vegetables for producing this Salt, as ſome 


may naturally contain more or leſs of the ſaline, 


oily, or earthy Principle, than others *; an- 
other Difference will ariſe from . the Manner of 
burning the Subject, according as that is done 
with a greater or leſs Degree of Fire, or Admiſ- 
ſion of the Air. If a vegetable Subject be burnt 
in a cloſe, ſtifling Manner, to a grey, or ſome- 
what blackiſh or brown Aſh, theſe Aſhes thus 
containing more of the Oil of the Subject, will 


afford a more unctuous Salt, that eaſily melts in 
the Fire, and is better fitted for the ready mak- 


ing of Soap. But if the Subject be burnt in the 


| open Air, ſo that it have every Way free Acceſs 


thereto, the Aſhes will be white, or contain no 
Part of the Oil of the Subject; and thus the 
Salt will difficulty melt in the Fire, and prove 
fitter for the making of Glaſs (where no Oil is 
required) than of Soap. 4 

57. A third Difference in Pot-Ath ariſes from 


the Length or Shortneſs of Time it is detained 
in the melting Fire; whereby it becomes either 


of a grey, white, - bluiſh, or greeniſh Colour; 
grey or white if it be ſoon taken out; and bluiſh 
or greeniſh if long detained therein. And ac- 
cording to theſe Differences Pot-Aſh is more or 


leſs ſharp or ſtrong; a longer Continuance in, 


the Fire always conſuming the more unctuous 
Parts, and leaving the ſaline ones more naked: 
provided no conſiderable Proportion of Earth 
remain mixed with the Salt, which in that Caſe 
would ſoon be vitrified, or turn to Glaſs, and 
have no ſaline Property at all. 


* See Lad. VIII. paſim. 
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58. The fixed Salts of all Vegetables, when Inprove- 
reduced to abſolute Purity, or entirely ſeparated % 


from the other Principles, appear to be one and 
the ſame Thing; at leaſt not manifeſtly to differ “. 
Whence it ſhould ſeem that, by a ſuitable Ma- 
nagement, good ſaleable Pot- Aſh. might be made 
in all Places where vegetable Matters abound: 


For if, by examining Ruſſia Pot aſh, for Ex- 


ample, we find, that its ſuperior Excellence de- 
pends upon its being clear of Earth, or upon its 
containing a large proportion of Oil, or fixed 
Salt; theſe Advantages may, by properly regu- 
lating the Operation, be given to Engliſh Pot- 
Aſhes, ſo as perhaps to render the latter as good 
as the former, But where the Pot-Aſh of any 
remarkably ſaline Vegetable is to be imitated, 
as that of Kali ſuppoſe, we would recommend a 
prudent Sprinkling of the Subject with Salt or 
Sea Water in the Burning. And by theſe Ways 
properly diverſified, any Principle that is natu- 
rally wanting in the Subject might be artificially 
introduced, fo as to perfect the Art of Pot-Aſh, 


on which the Art of Soap-making depends. 
9. For to make Soap requires an intimate 77;, ;» the 
Union of the Salt of Pot-Aſh with Oil, or any 4-: of 
vegetable or animal Fat. This Union in the Soap. 


preſent Method of Soap-makihg is procured by 
a tedious Operation, or by long Bolling a weak 
Lie of Pot-Aſh and Quicklime with the Fat; 
adding a ſtronger and a weaker Lie occaſionally 


by degrees, till the Point requiſite to the Perfec- 


tion of the Soap is hit. 


60. It might greatly contribute to ſhorten this j,,,,,.. 
Operation and eaſe the Expence thereof, if a ment in 
mechanical Motion or Engine were employed in- hat Art. 


ſtead of Fire, to procure this intimate Union of 


© See Lech. VIII. | 
the 
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the Lie and Oil. And that ſomething of this 

Kind is practicable appears from hence, that 

if, for Example, half a Pint of the Soap-boiler's 
ſtrongeſt, or Capital Lie, as they call it, be 
briſkly ſhook in a Phial, with an Ounce or 
more of Oil-Olive, for half a Quarter of an 
Hour, and then the Phial be ſuffered to reſt, 
there will, in a ſhort Time after, be found a 
ſolid Cake of tolerable Soap at the Top of the 
Liquor; and may be ealily preſerved in that 
. Form by breaking the Phial, and rendered harder 

by being expoſed to the Air. 

71. We could wiſh that the Chemical HH; ifory 
Hifloryof of Soap were extant; for it ſhould ſeem that 
Soap. many Advantages might be thence derived to 
particular Arts and Trades. This Hiſtory 'is a 
11 Thing of larger Extent than will be generally ap- 
11 prehended, as containing three large Branches ; 
| (i) the Hiſtory of Pot-Aſb; (2) the Hiſtory of Oils 
| and Fats; and (3) the ſeveral Ways of uniting 
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Ki} ES ' them to advantage. 
Af | 5652. (1) The Hiſtory of Pot-Afb would · ſnew 
1 wherein the Superiority of the foreign Aſhes, 


particularly thoſe of Marſeilles, Caſtile, Venice, 
and Foppa, conſiſts; why the Soaps at preſent 
made in England fall ſhort of Perfection; and 
poſſibly inform us of the Ways whereby even 
Joppa Soap might be equalled in England. For 

| ſuch a Hiſtory would trace out the real phyſical 
Wh Differences betwixt one Sort of Pot-Aſh and 
; another, and the Ways of converting any one 

| 

| 


4+ 261i — ae 


of them into the reſt “, ſo as to fit them for the 
Soap- boiler, Glaſs maker, Sc. reſpectively; it 
would ſhew how the mildeſt Pot-Afh is obtain- 
able, for the more curious Soaps, and eſpecially 
for thoſe intended to be uſed medicinally, &c. 


— ——ů—ů— — : 


Ste above, $ 62—65. 


And, 


/ Oil and Salts: 


A 3 the Way, there is Room to ſuſpect that 
a thorough Enquiry into this Subject would 


2 89 


ſhew the Matter of all Pot-Aſh to be the Mat- 55 


ter of Nitre; or that all the Vegetables which 


yield Pot-Aſh by Calcination, might be brought 
to afford Nitre by Putrefaction; or that Pot-Aſh 
is nearly the ſame Thing, both in Nature er 
Subſtance, with fixed Nitre “. 

63. (2) The Hiſtory of Oils and Fats want 
alſo ſhew how one Sort might be converted into 
another, or hard animal Fats into liquid Oils, 
and liquid Oils into ſolid Fats, by digeſting 


Oils with certain coagulating: Acids, Sc. how 


all the foreign ſolid Oil- Soaps might be imitated 


in England; and how a great Variety of liquid 


S$9aps might be prepared for many different Pur» 
poſes; the Foundation of the Thing entirely 


— 


depending upon the Uſe of a highly lubwited; : 


and thin vegetable Oil. 


64. (3) The Hiſtory of uniting fixed eres 
Salts with Oil, might deſcribe ſeveral Machines 


for the Purpoſe; whereby many Tuns of Soap 


ſhould be readily made by Means of Mills, 


wrought by the Wind or Water; and this ei- 


ther with or without Fire. It might alſo inform 


us of ſeveral Menſtruums, or connecting Mediums, 


which ſhould, either alone, or with little Aſ- 
ſiſtance, procure -an intimate Union. And that 
ſomething of this Kind is practicable, we are 
aſſured by Nane Experiments. | 


* 


. AXIOMS and CANONS. 


1. We learn from the foregoing Enquiries, 


that large Quantities of Oil may lie concealed 


* See Glauber's Proſperity of Germany z and M, Lemery's 
Papers upon Nizre in the Frengh Memoirs, 


U e 
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in Bodies apparently dry; where neither the 
Eye, nor any of the Senſes, can perceive the 
ordinary Signs of Oil 4). | 

2. That Oils gained by Expreſſion are apt to 
turn rancid, and become unwholſome, by f 
Whence they ſhould always be kept cool, ind 
not be drawn by the Means of Fire, if intended 
for curious or internal Uſes. a), 

3. That much Oil may be ſeparated by boil- 

Water from Subjects that have already 
75 the utmoſt Force of the Preſs: Whence an 
Eye ſhould. be had upon the Cakes of Lint - ſeed, 
Muſtard - ſeed, c. for obtaining a farther Oil, 
after they have been once ſqueezed 4). 

4. That the oily Subſtance of Nuts, Almonds, 
and the like vegetable Subjects, is ſoluble in 
Water, by bare Friture, into a vegetable Milk, 
having a great Affinity with the Milk of Ani- 
mals a). 

5. That expreſſed Oils may be readily changed, 
er improved, in their Colours, Taſtes, and 

+ QOdours; ſo as that any one of them may afford 
+ @ great Variety of apparently different Kinds a). 

6. That aromatic Vegetables yield an eſential 

Oil by Diſtillation with Water; which Oil con- 
tains the eſſential or ſpecific Taſte, Smell and 
Virtues of the Subject 5). 

7. That the native Spirits, or fine odoriferous 
Parts of Vegetables, are readily imbibed, and 
long preſerved, by expreſſed vegetable Oils a). 

8. That the Difference betwixt the artificial 
and natural efſential Oils of Vegetables, depends 
upon the different Fixedneſs or Volatility of their 
direct unctuous Parts b) : Whence we are direct- 
ed to a Way of introducing the native Spirits of 


. a) Exp. * 
6) Exp, II. 


Plants 


nts 


ford volatile Salts 3). 


Plants into finer or lighter Oils than the common 
expreſſed Kinds; fo as perfectly to imitate, or 


exceed, the natural eſſential Oils. 
9. That there are ſure Methods of Uiſcover- 


ing ſeveral fraudulent and abuſive Kinds of Ad- 
ulteration in eſſential Oils; but that a more cu- 
rious Adulteration is practicable, ſo as to elude 
the common Trials a). | 
10. That every eſſential Oil has its determi- 


nate ſpectfic Gravity: Whence, if a Table of 


their ſpecific Gravities were formed, from a 


known genuine Set, foch a Table might be of 


Service in detecting the Frauds or Debaſements 
frequently practiſed in theſe Oils #4). 

11. That ſeveral Cantions are required to ex- 
tract the eſſentizl Oils of aromatic Indian . 
tables to Advantage; which Cautions being du- 
ly obſerved, ſuch Oils may be obtained in Zxg- 
land, perhaps as perfect as in the Indies a). 

12. That a highly attenuated Oil is, by re- 

ated Rectifications, obtainable from the groſs, 

etid, and empyreumatic Oil of vegetable and 
animal Subjects 5). | FE 

13. That the groſs, empyreutnaric, animal 
Oils may, by Digeſtion with fixed Alkalies, af- 


14. That the Matter of Sugar is, originally, a 
vegetable Juice, apt to grow four with Heat, 
and not reducible by bare Boiling to ſolid Sugar, 
but only to a mellaginous or treacly Subftance c). 


That many other vegetable Juices, as pat- - 


15. 
eule thoſe of the Birch and Sycamore Trees, 
the Rob of Malt, of Raifins, Sc. are convertible 


into good Sugars, by the ſame Means that are 


uſed in the ordinary Sugar-making c). 


a) . 
7 2. 11, 


c) Exp. IV. 
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— 


292 LECTURE THE, THIRTEENTH, 


16. That the Art of refining Sugar, ſo as to 
make it rocky, perfectly white, ſpangly and 
reſplendent, principally depends upon a prudent 

Choice and Uſe of Lime-Water a). 

17. That refined Sugar renders . eſſential Oils 
inſtantaneouſly miſcible with Wines, Water, 
and Spirits; ſo as to afford a ready Means of 
improving ſeveral Arts a): Or that the proper 
Introduction, Uſe, and Application of Elæoſac- 
charums, may improve the Art of Diſtilling, 
Pharmacy, Wines, Cookery, and Medicine ). 

18. That the troubleſome Art of refining Tar- 
tar may be ſhortened and improved by the Uſe 
of Alkalies and Oil of Vitriol )). wy 

19. That Tartar is convertible into a very dif- 
ferent Salt, by being united with its own fixed 
Salt; ſo as hence to become a powerful Men- 
ſtruum, and a valuable Medicine 3). | 

20. That Cryſtallization, once or twice re- 
peated, is a ſure Method of refining Nitre, or 
Salt. Petre c). | | 

21. That Nitre is not originally a foſſil, but 
a vegetable Salt; and thence to be found in ani- 
mal Subjects 4). | | | 

22. That a full Enquiry into practicable Me- 
thods of procuring Nitre directly from vegetable 
and animal Subjects, .may be attended with Suc- 
cels d) 25 | 

23. That ſerviceable Pot-Aſh may be made 
in any Place that abounds with vegetable Sub- 
Jets e), | . 

24. That the Art of making Pot-Aſh is im- 
proveable by chemical Knowledge, to the Ad- 
vantage of the ſeveral Arts thereon depend- 
ing e). | 61 K 
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a) Exp. IV. 6) Exp.V, c) Exp. VI. ) Exp. VI. 
and VII. ) Exp. VII. . Wi 
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| 25. That in particular, the Art of Soap- 
fd: making may be brought to much greater Per- 


ac fection in England, by Means of a mixt chemical 
my and mechanical Enquiry a). | | 
Ty. 
2 2 3 2 nne 
er, | | 
= 1 
- a | . AY 
ſe CONTAINING — 
"i Attempts to illuſtrate and improve the Buſi- 
4. | - neſs of Colours, Dyes, and Stains.  . 
al 3 ; | 
| Ls UR preſent Buſineſs is to diſcover the The Sub- 
re- Means of producing, varying,  chang-/*#- 
or ing, and deſtroying the Colours of Bodies; with 
a View to improve the ſeveral Arts that depend 
but upon the Uſe of Colours, Dyes, and Stains 5). * 
ni- 2. This we ſhall endeavour to perform by 73. 
| Means of Experiments, firſt upon Light, and Means. 
le- then upon ſelected Subjects of the vegetable, 
ble animal, and mineral Kingdoms; in order to find 
uc- out the phyſical Cauſes of the Effects produced. 

3. The ſirſt Experiment therefore will ſnew, T3. Head: 
ade that common Light is ſeparable into ſeveral / the Ex- 
ub- Colours: The ſecond will be collective, or afford ien. 

a Variety of Inſtances to prove that the Colours | 
im- of Bodies depend upon a certain Diſpoſition of 
51 Parts, fitting them to reflect the differently 
| 5 Exp. VII. | | | 

b) The preſent L-Fure was not publickly read, as the reſt 
VI. were; a clear oe IN. which the Experiments require, 


not happening at the Ti 


hat | . — 3 \ _ . coloured 
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A leading 


Experi- 
ment, 

wil the 
Priſm. 


The Prif- 
_— 


J. 


Not far- 
ther reſol- 
able. 


that an oblong; and variouſly 


OS. \ 
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colaured Rays of Light: The . 
Experiment will exhibit the Method of obtain- 


jog thoſc vegetable Colours commonly called L- 


ques : The fourth will Fd the Way of preparing 
a certain animal Colour called Prufian Blue: 


and the fifth will ſhew the Way of preparing a 
metalline Colour, for tinging Glaſs red, c. 


EXPERIMENT I. 


That the Rays of Light are compounded, and ſepa- 


rable into ſeven diſtin Kinds or Orders of Light, 
on wwhich all Colours depend. 


4. (i) Having darkened'a'Room, by ſhutting 
up all the Windows, and bored a ſmall Hole in 
à Shutter oppoſite to the Sun; if a Glaſs Priſm 
be now properly placed againſt this Hole, we find 
coloured Image of 
Light will be thrown upon the Cieling, or far- 
ther Wall of the Room. (2) If this Image of 
Light be carefully examined, it will ar to 
conſiſt: of ſeven diſtinct Colours, or different 
vivid Lights, which are conſtantly. found in the 
fame Order; viz. Red in the firſt Place, Orange 
in the ſecond; Tellow in the third, Green in 
the fourth, Niue in the fifth, Violet in the 
ſurch, and Indigo in the ſeventh : But a ſlight 
View: diſtinguiſhes. onty five principal Colours; 


wa Red, Yellow, Green, Blue, and Violet. 


(3). H theſe. ſeverat coloured Lights be fepa- 
rately received upon another Priſm, in the 


ſame Manner as the Sun's Rays are by the firſt, 
they ſuffer no farther Diviſion, or Reſolution, 
bur remain invariably the fame: And this they 
do whatever figured Glaſs, Cryſtal, or Diamond. 
be made uſe of. (4) But if the whole wager 
5 9 q 0 


blue Light, c. But all coloured Bodies appear 


out of their Way, in p 


2 O Colours. 29x 
of theſe differently coloured Rays be received, Compound 


from the firſt Priſm, upon a Lens, or double 2%. 


convex Glass, in the Room, they are thus ll. 
blended together again, and may be thrown up- 
on Paper, or any other Body, placed at a due Di- 
ſtance, ſo as to form a Spot of white and bright 


Light in the Focus of the convex Glaſs. (5.) If oh 


the red Rays be ſeparately received by an opake n the 

white Body, that Body appears to be red; if hank 
the yellow Rays be ſeparately received in the * 

fame Manner, by an opake white Body, the 


Body appears to be yellow and ſo of the other 
Colours reſpectively : A red Body appears more 


vivid, or intenſely red, in the red Light; a 
blue Body more vivid, or intenſely blue, in the 


more dead or languid in Lights of different Co- 
lours from their own ; as a red Body in a blue 


Light, &c. 


5. This general Experiment is the Founda- 
tion of Sir 1/aac Newton's Doctrine of Light and 
Colours *; and may ſhew, (.) that the Sun's Lx 
Light is not a ſimple Thing, but compounded of Compornd 
ſeven different Orders of coloured Rays; all 
which being exquiſitely. blended together, con- 
ſtitute a perfectly white Light: (2.) That theſe of pers 
ſeven Orders of Rays are differently refran- lars. 
gible ; that is, ONT to be turned 

ing from one tranſpa- 

rent Body into another; the red Rays leaſt, the 
Violet moſt, and the reſt in their Order as men- 
tioned above: Which is the phyſical Reaſon 
of the Diviſion of Light into theſe ſeven Or- 
ders of Rays, and that there are no more 
than ſeven original Colours of Light: (3.) That 
Bodies appear of the ſame Colour with the 


See his Optics, paſſim. 
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Order of Rays they reflect, or turn back, in- 
to the ſame Medium from whence they were 
received: (J.) That White and Black are no 
true Colours; but White an equal Reflection 


White and of all the original Colours, and Black the Ab- 


Colours. 


Colours 
Bodies \ 
evtence. 


* 
& 


* 
+ . 


The Tex- 
ture of Bo- 


dies chan- 


ged by Tri- 


Ire, 


of Eggs whiſked up to a Froth, frothy 


ſorption of them all; for if they were returned, 
either mixed or unmixed, Whiteneſs, or ſome 
of the ſeven original Colours of Light, and not 


of Blackneſs, would appear: (5.) That the Variety 


of Colours in natural Bodies proceeds from their 
differently reflecting or refracting the Rays of 
one, two, or ſeveral Orders, more than the reſt. 
Thus the Bodies denominated red chiefly re- 
flect the red Order of Rays; thoſe denomi- 
nated blue Bodies chiefly reflect the blue Rays 
of Light; and are thence ſaid to be red, blue, 
Sc. And all the mixed Colours of natural Bo- 
dies ariſe from their reflecting two or more 
Orders of Rays together, and abſorbing or 
ſtifling the Reſt. ü Wet + 


EXPERIMENT II. 


or, collective Inſtances to ſhew that Tranſparency, 


M biteneſt, Blackneſs, and Colours, as conſidered 
in Bodies, depend upon certain particular Struc- 
tures, Textures, or Arrangements of the Parts of 
Bodies; differently kiſpofag them to tranſmit, 7e- 
fes, refratt, or abſorb the Rays of Light. 


6. (1.) Glaſs, Cryſtal, Diamonds, Nitre, Bo- 
rax, and other tranſparent ſolid Bodies, loſe 
their Tranſparency, . and . appear white, upon 
their being reduced to Powder; that is, by a bare 
Alteration of their grofs Texture, or a ſimple 
Reduction to ſmaller Parts, ſo as to make them 
reflect many of the Rays of Light which they be- 
fore tranſmitted. And the ſame holds of the Whites 
Water, Sc. 

7. Black 
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J. Black Talc, by being made red hot in the H Fire. 


Fire, is turned of a Gold Colour; Syrup of 


Violets, by a boiling Heat, loſes its beautiful 


Violet Colour, ſo as at length to become pale, 


or colourleſs ; white Loaf- Sugar, being barely 
melted over the Fire, without Water, immedia- 


tely changes its Whiteneſs, and becomes brown, 
or, by a longer Continuance, black; ſo that a 


ſingle Grain of this black Subſtance will tinge a 
Pint or a Quart of fair Water, or colourleſs - 
Brandy, of a beautiful yellow, brown, or ſtraw 
Colour; for which Purpoſe it is uſed by Diſtil- 


lers, and others a). | | 


—- 


8. All the finer coloured F an as Violets, By the Air. 


Carnations, Roſes, Sc. loſe their Colours ba- 


rely by being- expoſed to the open Air for any . 


long Time; ſo as at laſt to appear perfectly diſ- 
charged, or white; as if they had been expoſed 
to that particular Diſcharger of Colours, the 


Fume of burning Brimſtone. And the ſame 


is remarkable of the finer or lighter Kinds of 
Colours in Silks, or the light Blues, Yellows, 


and Reds, particularly the light grain- coloured 


Silks ; all which Colours are gradually changed, 
diſcharged, or aboliſhed, in wearing, or by the 
Silks being long expoſed to the Action of the 
Air 5). But the Scarlet Colour is more fixed and 
durable. And, in general, the deeper any Co- 
lours are, the more fixed and durable they 
prove; as being thus not Shades, as the Pinks, 
light Blues, &c. are, but true Colours, corre- 
fponding to the original Colours of Light. Add 
to this, that Dyers conſtantly find their Colours 
prove brighteſt, or ſtrike to the beſt Advantage, 


when the Air is clear 5). Laſtly, the blue eſſen- 


a) See I.G. II. and XII. 
) See Lea. III. paſſim. 
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By Water. 


By Salts. 


The Tex- 
ture of 
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tial Oil of Camomile-Flowers loſes its Colour, 
and changes to a dirty Green, by being expoſed 
to the Air. Y 

9. Different Waters ſtrike different Colours 


with the ſame tinging Ingredients. Thus irony 


Waters turn black, or inky, with Galls, Green 
Tea, Sc. And Dyers find ſome certain Wa- 
ters more proper for their Purpoſes than others. 
And, in general, the pureſt and lighteſt Waters 
ſtrike the beſt Colours with Dying-Stuffs. And 
hence it is that ſuch Waters as have, by long 
ſtanding, putrified, or fermented, and purged 
themſelves, or been filtred thro* the common 
Filtring- Stone, or Sand, are found to extract 
and communicate Colours to the greateſt Ad- 
vantage 

10. Salts having a Power to alter the Textures 
of Vegetables, do conſequently produce Changes 
of Colours therein Thus moſt Flowers, whe- 
ther blue or red, as Violets, Roſes, &c. turn 
green with Alkalies ; but Violets turn red, and 
red Roſes have their native Redneſs greatly high- 
tened by Acids. So again, the yellow Roots' of 
Rhubarb, Turmeric, Cc. are hightened, or made 
redder, by alkaiine Salts. 

11. As Metals have a ſtrong Texture in their 
metalline Form, ſo they preſerve their natural 


Metal: ifs Colours durably, unlefs corroded or diſſolved 
«lerable. hy their particular Menſtruums ; after which, 


Fn. 


their Solutions ſtrike particular durable Colours, 
or afford the ſtrongeſt Stains. 

12. Iron diſſol ved in ſtale Small- Beer gives the 
beautiful YeHow uſed in Callico-Printing ; when 
ſublimed with Sal- Armomac it alſo affords a 
Yellow. And the common Iron-Moulds made 
by Ink, are owing to the Iron diſſolved in the 


See Lect, V. paſſim. - 38 
| Copperas, 


Copperas, whereof the common Black Writing- 
Ink is made. | | 


13: Copper melted with Zink appears of a Coyger. 
Gold Colour; diſſolved in Aua Fortis it affords 


a beautiful Green; and in any urinous Spirit, 
2 beautiful Blue; and the Solutions may be re- 
duced to dry Colours, by Cryſtallization, or 
Evaporation. The ſame Metal precipitated 
with common Salt, out of Agua- Fortis, gives the 
Turquoiſe Colour to white Glaſs, when melted 
therewith. . | x” 
14. Tin, a white, or colourleſs Metal, af- 7;,, 
fords a light blue Colour, by being fluxed with 
Antimony and Nitre. The ſame Metal is ne- 


ceſſary in ſtriking the Scarlet-Dye, with Aqua- 


Fortis and Cochineal. Its Calx turns, by ſtrong 
Fuſion, to a Glaſs of the opal-Colour. 


. 15. Lead, being corroded by the Fumes of z, 


Vinegar, makes the fine White called Ceraſs, 
and the white Fucus called Magiſtery of Lead; 
being calcined in a ſtrong naked” Fire, it be- 
comes Minium, or Red Lead; and tkis melted 
into Glaſs with Sand, is the Foundation of the 
Art of imitating all the coloured Gems: For 
this Glaſs itſelf will reſemble the Hyacinth, 
and by the Addition of prepared Gold and Tin, 
the Ruby 4); the Sapphire with Cobalt, the 


Emerald with Iron and Copper, the Amethyſt 


with Gold, and the Granat with Iron, Ce. 5). 


16. Silver, another white, or colourleſs Metal, %, 


being diſſolved in Aua Fortis, if Chalk is put 
to the Solution, turns of a beautiful Purple, or 
Amethyſt Colour: And its own Solution, tho“ 
pale as Water, durably ſtains the Nails, the 
Skin, the Hair, and other animal Subſtances, 
brown or black. 

a) See below Exp. V. 5) See Neri Art of Glaſi ; and 
Mr. Boyle's Philefophical Warks, paſſin. | 

| 17. Quick- 


Quicł- 
Aver. 


| Mineral. 


* 
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17. Quickſilver mixed with Brimſtone makes 
a black Maſs ; and this, by Sublimation, affords 
the beautiful red Pigment called Cinnabar, or 
Vermillion : -and the Solution of Quickſilver, 
being precipitated with common Salt, yields a 
ſnow white Powder ; which alſo turns black, by 
being mixed with Sulphur. 

18. Gold, diflolved in Aqua Regia, affords a 
fine yellow Liquor; which ſtains animal Sub- 
ſtances beautifully purple : And if the Solution 
be ſufficiently weakened with Water, and mixed 


with a Solution of Tin, a fine red or purple 


Powder may be thus obtained for ſtaining Glaſs 
moſt beautifully red 4). | 
19. Many mineral Subjects are natural Pig- 
ments ; as native Cinnabar, Ochre, Black Lead, 
Sc. but particularly the yellow Earth called 


Light Ochre, found in Shottover Hills, which is 


uſed native as a light Yellow, and by Calcina- 
tion makes a light Red. This Colour England 
ſupplies Italy with; and Le Gar would frequently 
fay he had been no Painter without it 5). | 


Experimental Inftances of Colours produced, deftroyed, 


and regenerated upon ſimple Mixture. 


falls 0. (1) Put dry red Roſe-Leaves into Spirit 
Liquor af of Wine, and, by ſtanding a little therein, the 


fording 


Colours by 


Mixture. 


Roſe-Leaves will loſe their red' Colour, without 


manifeſtly tinging or altering the Liquor; then 


add a little Oil, or Spirit, of Vitriol thereto, 


and the Liquor will appear of a red Colour. 


But if a little alkaline or urinous Spirit be poured: 
to the Mixture, the red Colour preſently chan- 
ges to a Green; which, by the Addition of a 


a) See hereafter, Zxp,V.. - 
J See below, Exp. V. 67. 


little 


* 
* 
0 9 


little more Spirit of Vitriol, turns to a red Co- | 
lour again. " | 
21. (2.) Make a light Infuſion of bruiſed Galls Colourle/s 
in Water, ſo as not to diſcolour the Water; filtre Lier, 

the Infuſion; make alſo a weak Solution of arches. 
Green Vitriol in Water, and filtre the Liquor, fo _ 
that they may both appear pellucid : Theſe Li- 
quors being now mixed together, an inky Black-- 
neſs will immediately ariſe; but if a little Oil 
of Vitriol be added to the Mixture, the Black- 
neſs will, by Degrees, totally vaniſh, and the 
Liquor 1 pellucid again; thoꝰ the Black- 
neſs may be recalled by the Addition of a little 
Salt of Tartar. | 

22. (3.) If a little bruiſed Camphire, which is 4 i 
a very white Subſtance, be put into pellucid Oil 2 3 
of Vitriol, and the containing Glaſs be ſhook 5 
for ſome Time, the Camphire will diflolve, and jurned inte 
gradually 1 the Mixture to a Brown, and Nlachagſi. 
at length to a full Black. But upon the Addi- 
tion of fair Water, the Blackneſs entirely va- 
niſhes, and the Camphire riſes to the Top in its 
priſtine Form, and native Whiteneſs *. 


23. (4.) If the Shavings of Lignum Nephriti- 4 Ligur 
cum be infuſed for ſome Time in cold Water, and differenth 
the clear Liquor be decanted into a clean Glaſs, coloured as 
and viewed from the Light, the Liquor will ap- e 
pear of a beautiful Blue; but if viewed towards 
the Light, of a Yellow. If a little Spirit of 1: Colour 
Nitre be put to this Liquor, it loſes its Power 4/fr9e4” 
of refle&ting the blue Rays; but the Addition of 2% 
a little Oil of Tartar, per deliquium, recovers that Mixture. 
Power again. | 
24. (5.) If Logwood be infuſed in Water, it R chan. 
gives a red Colour; which, upon the Addition r 
Mixture. 


It is remarkable, in this Experiment, that the ſtrong 
Scent of the Camph re is abſolutely es in the black So- 


of - 


lution; but recovered upon che Addition of the Water. 


3 K a —̃ — „ 
” 


fta. tom: To à third Parcel of the ſame Solution 
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of a little Spirit of Urine, turns to a fine Purple: 

But this may be changed to a dilute Red, by 
dropping in a little Spirit of common Salt. | 

Red Co 25, (6.) An Infuſion of Brazil Wood, or Co- 
four s big chineal, in Water, is much hightened in its red 
lxwered by Colour, by the Addition of Spirit of Urine ; 


Mixture. and lowered or turned palcr by the Spirit of 


Salt. 12 | 
— 26. (7.) If Spirit of Wine be digeſted upon 


＋ 


| _— J recent Camomile-Flowers, and diſtilled over 


by a ui from them in a Glaſs Retort, the Spirit will thus 
Bach. acquire a beautiful blue Colour, which may be 
made deeper by being drawn over again from 
freſh Flowers. 4% 
A blue Co- 27. (8.) A beautiful blue TinRure being made 
Jour dec by digeſting Spirit of Urine upon Filings of 
I Copper, the Addition of a little Oil of Vitriol 
er entirely deſtroys the blue Colour; as a little Spi- 
rit of Salt turns it to a Green. 85 
Pelluci 28. (9.) Pellucid Oil of Vitriol being mixed 
Liquors with pellucid Oil of Turpentine, or the effential 
made Oil of Aniſeeds, or more particularly with Oil 
by Mix- . particularly wi 
mre, of Cloves, they turn thereupon into a thick, red 
Balſam. And ſo again, if a pellucid common 
Oil be, by Means of a little Wax and continued 
Triture, gradually mixed with fair Water, they 
unite into a very thick, white Subſtance, Balſam, 
or cold Cream. | 


A white ** . *r . TY 
oy 29. (10.) Oil of Vitriol being diſtilled over 


. made zel- from Quickſilver, leaves a white Powder be- 


e % hind ; to which if Water be poured, the Powder 
Mixtere. preſently becomes of a beautiful Yellow. 

The ſame 30. (11. ) To a Solution of Quickſilver in 
Solution Spirit of Nitre, add Spirit of Urine; and a white 

afferding Powder will be urge fe To another Parcel 
yen of the ſame Solution add Oil of Tartar per deli- 


Precipi- utum, and a yellow Powder will fall to the Bot- 
add 


of Colours, . 
add Spirit of Urine, and the Precipitate obtain- 
ed will be of a Fleſh- Colour. : | WY 

31. (12) If a clean new Pen be dipped in Lipid 
Spirit of Vitriol, and the common deep Blue appearing 
Paper be wrote upon therewith, the Letters ap 
pear of a very bright and beautiful Red: And, 
in the ſame Manner, pellucid Spirit of Salt ſtains 
a black Hat 2 fries bo 

2. (13) uci ution of Saccharum vi 

ä wag in Water, being wrote with, becomes . 

| inviſible upon the Paper, when dried: But the 
bare Fumes of another tranſparent Liquor, viz. 
an Infuſion of Quicklime and Orpiment in Wa- 
ter, will ſoon render the inviſible Writing black 
and legible. And thus thoſe commonly called | 
Inviſible or Sympathetic Inks are made. f 

33. (14) The volatile Salt of Sal-Ammoniac, 4 white 
a white Body, and the Cryſtals of Copper, a Tt 
green one, will, by Mixture, become Purple. Purple. 

34. (15) Salt of Steel, a green Body, and 4 Green 
Sugar of Lead, a white one, being mixed toge- a2 bite, 
ther, the Surface of the mixt Powd@ will ap- - on the 
pear red; whilſt the internal Parts are of a dirtxß 

hite. ; 

35. (16) That original, and fimple, as well 
as compound, Colours, are producible by Mix- 
ture, appears from many Experiments. 

36. (17) If the Sun's Rays paſs thro* two. Gree 
Pieces of differently coloured Glaſs, for Inſtance, en Light 
a blue and a yellow Piece, laid upon each other, Foy 
and theſe Rays be received from the Glaſſes 2 be 
upon white Paper, they then appear of a beau- Glaj.. 
riful Green, | 

37. (18) It is common with the Dyers, to Greens 
dye the Cloth firſt Blue with Woad, and turn * nor 
that Blue into a Green by the Yellow called — Tap 
Dyer Weed, or Luteola. . 

1 38. (19) 


EF a 
"© 
Fl 
* 6 
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Green from 38. (19) To a fine yellow Solution of pure 


able ard Gold, in Aqua Regis, add a deep blue Solution 
f Copper in Spirit of Urine; and the Mixture 


ob wall 502 geen 

e (20) Blue and yellow ane being 
and yellow xe together, conſtitute a green one. | 

Ammel. 40. (21) The Painters make a great Variety 
1 * of compound Colours, by mixing two, three, 
Colours by Or more different Colours together, oa on 
Mixture. their Pallat, or on the Canvas. 

Mixed C,, 4 (22) A Mixture of the ſeven original Cos 


Save mp Jours, or even five of them, will make a White; 


make and the more perfectly, the finer and more per- 


White. fect the coloured Bodies are. Thus, if a large 
Top be painted on its upper Surface, one Part 
red, another yellow, another green, another blue, 
3 another violet; this Surface, whilſt the 
Top is ſpinning briſkly (ſo that the Motion 
ſhall confound the ſeveral Colours, or make 
them appear mixed to the Eye) will exhibit a 
dirty Kind of Whiteneſs, And in like Manner, 
by mixing together Powders of different Co- 
lours, as Vermillion, Orpiment, Indigo, Verdi- 
greaſe, c. in proper Proportions, the compound 
Powder will, in a ſtrong Light, appear to be 
white. And if differently coloured Flames 
could be brought to mix, this mme might 
be made in greater Perfection. 
Flames of 42. (23) Flames are of different, Colours, 
different. according to the Bodies that produce them. 
Thus the Flame of burning Camphire is white, 
like the Focus of a Burning-Glaſs; the Flames 
of Spirit of Wine, and of Sulphur, are blue; the 
Flame of white Wax is white, inclining to blue ; 
that of Tallow, white, but rather inclining ta 
yellow, Sc. Whence proceeds the Difference 
of the Colours of Bodies, as viewed by Day- 
light, Candle light, Fire- light, ſulphureous Light, 


% 

Of Colours, 
te And, foe: making Experiments to this 
Purpoſe, Oil might be impregnated with cer- 
'tain Metals, as particularly Copper and Iron, 


by Triture, and Digeftion, ſo as to exhibit 
their particular Flames. 


..:+ Jos 


43. (24) The Priſmatic, o or original Colours. pri 
may be imitated to conſiderable Perfection in matic Co- 
Liquors; where the Parts of the tinging Subſtan- r im. 


ces are rendered extremely minute or fine. Thus 
a Solution of Cochineal in Spirit ot Urine, view- 
ed in a ſtrong Light, affords a moſt vivid and 
beautiful Red; a Solution of Copper in Spirit 
of Urine, yields a glorious Blue; a Solution of 
Verdigreaſe in diſtilled Vinegar, is an excellent 
Green; a Solution of Gold in Agua Regia, 
makes a fine Yellow ;. an Infuſion of Violets in 
hot Water, affords an excellent Violet Colour, 


tated. 


Se. And from a thorough Acquaintance with + 


theſe Liquors, and the Methods of varying, 
mixing, and heightening their Colours, many 
Improvements in the Arts depending upon Co- 


hours, Dyes, and Stains, might be rationally 
ee 


44. (25) The "Aka Ip Set of E xperiments Ra of 
not only confirms the tormer leading Experimentthe Expe- 
made with the Priſm, but alſo Sir Iſaac New- gente. 


ton's general Dottrine of Colours: For it is hence 
maniteſt, that flight mechanical Alterations in 
Bodies, produce, alter, or aboliſh all Kinds of 
Colours therein or that all the Colours of Bo- 
dies are only original Colours of Light, diffe- 
rently reflected, either in a ſimple or variouſly 
compounded State, according to the particular 
Diſpoſition, Texture, Mixture, or Arrangement 
of the ſmall Parts of the reflecting Body, ſo as 
to afford that infinite Variety of Colours we meet 
with in natural and artificial Things. 


3 Ba >  Experi- 
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Ern ruin III. 


The Method of preparing the vegetable Colours called 
| Laques. 


The Lajue 45. Take a Pound of Turmeric-Root, redu- 
of Turme- ced to fine Powder, three Pints of fair Water, 


Fic. 


The gent- 


and an Qunce of Salt of Tartar ; put them into 
a glazed earthen Veſſel, and let them boil to- 
gether, gently, over a clear Fire, till the Wa- 


ter appears richly impregnated with the Tur- 


meric, or will ſtain a Piece of white Paper beau- 
tifully yellow ; then filtre the Liquor, and gra- 
dually add to it a ftrong aqueous Solution of 
Roch-Allum, till the yellow Matter is all curd- 
led together, or precipitated : After this, pour 
the Whole into a Filtre of Paper; where the 
aqueous Part will run-off, and leave a yellow 
Matter behind; which being edulcorated, or 
waſhed in the Filtre, by the repeated Affuſion 
of freſh Water, till the Water comes away in- 
ſipid, and afterwards dried, becomes the La- 
que of Turmeric, or a beautiful yellow Colour 
for Painting. | | | 

46. This Experiment ſhews a general Me- 


ral Way :fthod of obtaining a Laque from all the vege- 


obtaining 
i 


Lagues, 


table Subjects fitted to afford it: For in the 
ſame Manner may a red Laque be made from 
Madder, Brazil, and many other dying Woods, 
or tinging Vegetables. But where the Colour 
of the Subject depends upon a very ſubtil Tex · 
ture, Mixture, or Arrangement of the Parts, 
this Method deſtroys, or at leaſt impairs, the 
Colour; as particularly in Violets, Red Roſes, 
Carnations, Sc. So that it ſeems applicable 
only to the tinging Vegetables of a ſomewhat 
ſtrong and firm Texture. . 

. 47. In 
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45. In ſome Caſes alſo a ſimpler Proceſs is The fan 


fufficient to obtain rich Laques particularly * A 


that beautiful red one emphatically called Laque; 5. 
and from which the Name ſeems to be derived 
to the reſt. This red Laue is obtained barely 
by boiling $:ck-Lac in Water; then filtring the 
Decoction, and evaporating the ſ ous Hu- 
midity: For the beautiful red Colour adheres 
to the Outſides of the Sticks broke off the Trees, 
along with the Gum · Lac; and readily communi- 
cates itſelf to boiling Water *. As ſome of this 
tinging Matter likewiſe: fticks to the Gum 
ſelf, it is proper to boil them both together: 
For the Gum does not prejudice the Colour, nor 
diſſolve in boiling Water: So that after the 
Operation the Gum is as fit for the making of 
Sealing-Wax, or other Uſes that do not require 
the Colour, as it was before. ff ls 


48. And much after the ſame Manner is that Carmine. 


extremely rich and beautiful red Colour called 
Carmine prepared from Cochineal and a Solu- 
tion of Tin; for Carmine may be conceived as 
no more than the Scarlet, or Bow-Dye Liquor, 
concentrated, or reduced to what the Painters 
call a Body. 


49. How far our preſent Experiment may be £xten/or 
applicable to other Parts of the Materia Audion, fe r 
ſeems not hitherto well confidered. Doubtleſs** 


it might afford a great Variety of new Colours, 
by a proper Extenſion and Diverſification in the 
and Method. For Example: If NA 
Saunders be digeſted warm in Spirit of Wine, 


The tingiog, Matter adhering to the S icks and Gum is 
perhaps not a vegetable, but animal Sullance; ſoniewhat of 
the Nature of Cochineal, and depoſit d in Form of an Excre-- 
ment, by a certain Kind of Bees; in che len. Seca Paper 
upon this Subject in the French Memoirs ; —_—_— Bee 
upon human Blood, Abrizym, Vol. II. p. 481 | 


X 2 | the: 


» 


* W 


„ 


PPP A Aer 4) er ARG 2, wot <4. 9. 


_— 3 — 


— Þ u +. - * —— —_ [ 
t 5 — rae — 
- —— 1 w - — — —ñ— ER — — 


3 5 q 2 
4 args. 4, = 1 — 


— 
L 


308 LECTURE THE FOURTEENTH, 
Ared Rin the Menſtruum acquires a deep red Colour; 


| cg and if drawn off by Diſtillation, leaves behind 


it a red, taſteleſs, and inodorous Ron, that 
affords no Smell even upon burning, nor diſſolves 
in any expreſſed or eſſential Oil; yet, even in 
a ſmall Proportion, tinges Spirit 'of Wine of a 
full red Colour, ſo as to render it uſeful for 
.anatomical Injections, &c. 


1 30. In like Manner may a particular gummy, 
from Red red Subſtance, or Pigment, be obtained, by Spi- 
line Lees. tit of Wine, from dried red Wine Lint and 


whether the tinging Parts of the more cumber- 
ſome dying Woods and Stuffs could not be ad- 
vantageouſly extracted, at the Places of their 
Growth, ſo. as to leave their ponderous Bulk 
behind, and bring away only their concentra- 
ted, eſſential. Colours, might deſerve the Conſi- 
deration of the Merchant, the Dry-Salter, the 

Dyer, the Callico-Printer, &c. It might be 
tried in Log- Wood, Campeche, or Brazil; in 
Madder, Safflore, and many other dying Woods 
and Stuffs, whoſe Names we ſeldom meet with 
but in the Bills of Entry. 


ExPaRIMENT IV. 


The Way of preparing an animal Colour called 


Pruſhan Blue. 


* 


TheProceſs 610 T 1 of crude Tartar and Nitre, each 


for maki 


2g four Ounces; pulverize, and mix them toge- 


Profiian ther; and, *by Deflagration, bring them to a 


Blue. 


fixed Salt; Which being powdered hot, add to 
it four Ounces of thoroughly dried Ox-Blood, 
reduced to fine Powder: Calcine the Mixture 
in a covered Crucible, whereof it may fill two 
thirds: Then lghtly grind the Matter in a 
ae, and throw it hot into two Quarts of 

| boiling 
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benng Water; boil them together for half an 
Hour; afterwards ſtrain off the Liquor, waſh 
the black remaining Subſtance with freſh Water, 
and ſtrain as before; continuing to do thus till 
the Water poured off becomes inſipid. Put the 
ſeveral Liquors together, and: evaporate. them 
to two Quarts. Now diſſolve an Ounce of 
green Vitriol, firſt calcined to Whiteneſs, in fix 
Ounces of Rain-Water, and filtre the Solution: 
Diſſolve alſo half a Pound of crude Allum in 
two Quarts of boiling Water; and add this to 
the Solution of Vitriol, taken hot from the 
Fire; pouring to them likewiſe the firſt Lixi- 
vium, whilſt thoroughly hot, in a large Veſſel : 
A great Ebullition and a green Colour will im- 
mediately enſue. Whilſt this Ebullition conti- 
nues, pour the Mixture out of one Veſſel into 
another, and afterwards. let it reſt; then ſtrain 
the. Liquor thro* a Linen Cloth, and let the 
Matter, or Pigment, remain 1n the Strainer ; 
from whence put it, with a wooden Spatula 
into a ſmall new Pot ; pour upon it two or three 
Ounces of Spirit of Salt; and a beautiful blue 
Colour will immediately appear. Let the Mat- 
ter be now well ſtirred ; then ſuffered to reſt 
for a Night; afterwards thoroughly edulcorate 
it by repeated Affuſions of Rain- Water; al- 
lowing a proper Time for the Precipitate to ſub- 

b ſide: And thus, at length, it will become ex- 
quiſitely blue. Laſtly, let it drain upon a Linen 
Strainer, and dry it gently: By all which Means 
it becomes the Pigment that goes by the Name | 
of the Pruſſian Blue. 

52. The Succeſs of the Experiment depe nds? be Cau- 
greatly upon the Calcination. The Crucible, 1 
is firſt to be ſurrounded with Coals, at ſume “ 
Diſtance; that it may grow gradually how and 
the Matter leiſurely flame and glow. Let this 
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e of Heat be continued till the Flame 
and Glowing decreaſe ; then raiſe the Fire 
that the Matter may glow with an 22 
white Heat, and but little Flame appear 
the Crucible. The Lixiviums ſhould — very 
hot, and mixed together wich the utmoſt Expe- 
dition“. 

E. Nature. 5 3 The Method of making this P ruſh 1aN Blue 
in Perfection, has been held and purchaſed as a 
very valaable Secret, both in Exgiand, Germany, 
and elſewhere; but it is now got into ſeveral 
Hands. Its Proceſs is very extraordinary, and 
could ſcarce be deduced à priori, from any rea- 
ſoning about the Nature of Colours. It is allowed 
an excellent blue Pigment, and by ſome preferred 
to Ul:ramarine ; tho* its Durability might have 
been ſuſpected, from the vegetable and animal 
Matters uſed in its Preparation, if the Colour 
did not ſeem wonderfully fixed by the Opera- 

| tion. = 

Many ani- 54. A great Variety of Colours are prepared 

mal Mas- ty the Means of animal Matters; and more 

828 particularly by the Means of Urine; which, 

” when it has ſtood to ferment, or putrify, ſerves 
to extract, change, or fix the natural Colours 
of ſome Bodies; and to heighten the Colours of 


Particu- others. Thus it is uſed in the preparation of 


4% the ordinary Blue called Archil; which chiefly 
e. comes to us from Holland: It is alſo uſed in the 
changing or fixing of Turnſol; ſo as to make a 

moſt elegant Red from the Sun-Flower : It is 

alſo a principal Ingredient, along with Jndigo, 

in making that noble, fixed, and durable Blue, 

very lately diſcovered'in England, for the ſtain- 

ing of Callico; a Colour that firſt appears e 


* See run rei, No yo. 


but 


Of Colours. 


but by waſhing with Soap changes, and fixes 
into a lovely Blue. 


55. Certain chemical Preparations from ani- The Spirit 
mal Subjects are likewiſe employed for extract - Vas, 


rious Bodies. Thus the alkaline, or volatile, 
Spirit of Urine, Blood, Bones, c. extracts a 
fine Blue from Copper, changes a green Solution 
of Copper to a Purple, and heightens the Red 
of Cochineal. And doubtleſs the preſent Stock 
of Colours might be conſiderably .enlarged, or 
improved, by a prudent Choice of animal Men- 
ſtruums | 


WP — of By animal Menſtruums we mean both Animal 
the natural and artificial Kind: The natural are Mere 


| ſuch as Blood, Serum, Gall, Urine, Salva, , | 


Rennet, Whey, Butter-milk, Sc. moſt of which 
being properly employed, will either diſcharge 
or produce Colours. Thus recent Urine diſ- 
charges the common Ink out of Linen; the Sa- 
liva diſcharges Red Ink; Butter- milk takes 


Stains and Milde ws out of Linen, Sc. Blood, 


we fee by our preſent Experiment, affords a 
rich and beautiful Blue; and Gall is a natural 
Yellow ; which may deſerve to be treated as 
Blood, in making the Pruſſian Blue. | 


ed, may afford a great Variety both of ſimple 
and compound Liquors, or new artificial Men- 
ſtruums, for farther improving the Buſineſs of 
Colours, Dyes, and Stains. Thus, as putrified 
Urine aftords an alkaline Spirit, by Diſtillation, 
that ſerves to produce, alter, or deſtroy a great 
Number of Colours; ſo likewiſe might the Li- 
2 obtained, by Diſtillation, from recent, or 

ermented Whey, Butter- milk, c. And by 


variouſly compounding BER ſeveral Subſtances, 
4 or 


ing, changing, or heightening the Colours of va- 1585 


57» Theſe natural animal Menſtruums, or A artiſ- | 
other animal Subſtances, being chemically treat ci. 
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or Liquors, even by random Trials, or chance 
Experiments, ſome new Diſcoveries in Colours 


might be made; as in the prefent Example 

of the Pruſſian Blue: Tho' we have a much 

greater Dependence upon Experiments con- 

ducted in a rational Manner; or in the Way of 
an Art, formed upon a competent Knowledge of 

chemical Operations, with their Productions and 

Effects; which will enable the Enquirer to rea- 

ſon, by Analogy, from one Experiment to an- 

other; and thus lead, in a ſure and guarded 

Manner, to new Inventions and Diſcoveries. . 


The Exte- 58. Thus, for Inſtance, the chemical Opera- 


riment (x 
tended, © 


tor having found that common Bones, burnt only 
to Blackneſs, afford the Bone-black ; it is eaſy 


to transfer the Experiment to Ivory, whereby 4 


better Black is produced. And thus, upon find- 
ing that dried Ox-Blood has fo great an Effect 
in making the Pruffen Bule, we are naturally 
ied to try the ſame Experiment with the Blood 
of different animals ; or other concreted animal 
Juices, as Gall, Feathers, Fleſh, Leather, &c. 
or the entire Bodies of certain Inſects, Fiſh, 
Birds, &c. And this ſhould be done with pro- 
per Diverſifications of the Ingredients, and their 
Proportions; all along carefully noting the ſeve- 
ral Phenomena and Events; which will conſtant- 
ly afford Light and Inſtruction to the Mind, for 
the better regulating. and conducting of the 
Enquiry, till it ends in a full Diſcovery. 


EXPERIMENT V. 


T he Way of preparing a metalline Colcur, from Gold 
and Tin, for tinging Glaſs of a beautiful Red. 


- 59. Diſſolve Gold in Aqua Regia, and dilute 


the fine yellow Solution with a large Proportion 


\ mt 


T7238 "Of Colours. 2 YES M8 
of fair Water; to the Mixture add, by Degrees, 7b. Ruby” 
a a ſufficient Quantity of a ſaturated” Solution of? S. 

Tin, made alſo in Agua Regia; and a moſt | 
beautiful red, or purple coloured Powder will 

ſoon fall to the Bottom of the containing Glaſs: 
Decant the Liquor, and dry the Powder; a 

few Grains whereof being melted along with 
cryſtalline Glaſs, will tinge” it throughout of 

an extremely fine purple or ruby Colour a). 

60. By Means of this Experiment the ancient 
Art of Staining Glaſs red, long ſuppoſed to be 7; Ve is 
loſt, ſeems at preſent reſtored, All the Colours . Art of 
are eaſily, given to Glaſs, as we mentioned &f- 
above þ).: But this ſeems to have been kept as a 
Secret in very few Hands, till lately; and may 
be conſiderably diverſified, ſo as to introduce a 
grateful Variety of beautiful red and purple 
Colours in Glaſs c). | | 
61, It ſhould alſo ſeem that the Art of Cal- z, Cale. 
lico-Printing, which now wants a Red, equally Printing. 
perfect with the Blue it has lately obtained, 
might hence be furniſhed with ſuch a Red; tho? 
there is Reaſon to ſuſpect it might come out too 
dear for ordinary Uſe. But as the Perfection 
of this Art conſiſts in diſcovering fixed, bright, 
and permanent Colours, not ſubje& to change 
for the worſe in the open Air; ſuch Colours 
ſhould rather be expected from mineral or me- 
tallic Matters, than from thoſe of the 've-+ r- 
getable and animal Kingdoms; which uſually 
afford Subjects of too lax and alterable a Tex- 
ture for permanent Colours, unleſs they could 
be ſome way ſubſtantially fixed. 


} 


a) See Caſſius % Auro, p. 105. 
8) See Exp. II. F. 15. 225 

c) See Mr. Boyle's Philoſophical Works. Abridgm. Vol. I. 
P. 457-459 Lier 
ira 62. It 
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The Indian - 62. It appears highly probable. that the y-. 
S, dians, for making the fine, bright, and durable 
bow mae. Colours wherewith their Callicaes and Chintzes 
are ſtained, uſe metalline Solutions; for ſome 
. ſtained Callicoes having been kept for forty or 
fifty Years, the bright Colours have been ob- 
ſerved to eat out the Cloth, exactly in the ſame 
Manner as the corrofive, acid Spirits, which 
diſſolve Metals, are found to do: Whence, to 
imitate their richeſt and nobleſt Colours, we are 
directed to uſe proper metalline Solutions, made 

after the Manner of our preſent Experiment. 
The highef 63. Bur it would be 4 farther Step towards 
Improve- perfection, not only in this Art, but alſo in the 
—_— Art of Painting, to prepare the fineſt Colours 
without employing either acid or alkaline Salts ; 
which uſually ſubje& Colours to change, or elſe 
are apt to prey upon the Cloth, or Canvas, as 
we ſee in Verdigreaſe, the blue and green Cry- 
ſtals of Copper, Sc. Whence we are directed, 
(a) to ſearch for Menſtruums that are neither 
acid, alkaline, or ſaline; (2) for ſuch metalline 
Calxes, Precipitates, or Powders, as will not 
loſe their Colours by being well waſhed, to get 
out their Salts; (3) to prepare certain metalline 
Matters by Calcination, or the bare Aſſiſtance 
of the Fire; and (4) to look out for zative Co- 

laurs, wherein no ſaline Matter abounds. 

Pariatim 64. (1) It may be worth the trying, whether 
end Exten-gertain Metals are not ſoluble by Tricure, with 
fox of the the pureſt Oils employed in Painting, and ſuch 
26s as contain neither acid nor alkaline Salts ; or 
Je. Whether mere Water, the Whites of Eggs, Sali- 
va, Gum-Water, &c. may not, by the ſame 
Means, be made to diſſolve them; ſo as that the 
metalline Particles may be left behind upon Cal- 
licoes, Cloths, Sc. when the aqueous or mucila- 
ginous Matter is dried, or waſhed away _ 
| them. 


„ f Colors. wo 
chem. But no great Effect can be rationally ex- 

cted in ſuch Attempts, unleſs the Triture be 
Lon continued, and Mills, or other well adapt- 

ed Engines, be uſed for the Purpoſe : For we 
find, in all Inftances, that Metals muſt be redu- 
ced to very fine Particles before they will tinge | 
or colour. K | 

65. (2) The Pigments or Colours obtained By Cryfat- 
by Cryſtallization, ſuch as the blue and green een, 5 
Vitriols, or Cryſtals of Copper, &c. cannot be Difiilla- 
deprived of their aqueous or ſaline Parts by a ion. 
dry Air, or by Waſhing, without ſuffering ex- 
treme Alterations, or being left in the Form of a 

groſs, terreſtrial Matter, differently coloured 
from what they were at firſt. Thus the fine 
green Cryſtals of Iron, by being expoſed to the 
Air, become white; and when well waſhed in 
Water, loſe their Greenneſs, and turn to a 
reddiſh or yellow-coloured Ochre, or Earth: 
And if deprived of their ſaline and aqueous 
Parts, by a ſtrong Diſtillation, they leave be- 
hind a brownor red Caput mortuum; which being 
waſhed in Water, affords not a green, but a 
dark-coloured Pigment, or Kind of Spamfo 
Brown. And as this holds proportionably of 
other Colours obtained by Cryſtallization, there 
are little Hopes of procuring durable Pigments 
by that Operation, which ſhall be of the ſame 
Colours with the Cryſtals themſelves; tho', after 
being well waſhed, different Colours may be 
thus procured. 

66. (3) Metalline and mineral Matters are Dy Cali. 
reducible to a conſiderable Degree of Subtilty or *in. 
Smallneſs of Parts, by Fire, or dry Calcination ; 
ſo as to leave them durably poſſeſſed of their na- 

tive or adventitious Colours. Thus Lapis La- 

⁊uli, by being calcined, becomes the fine, du- 

— 2 Blue, called Ultramarine: Light —_ 
ms  . 7 
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by the ſame” Treatment, becomes a light Red; 
or the molt uſeful Fleſh-Colour in Painting. a) 
Lead, by Calcination, becomes durably red; 
and Iron, durably brown. But a proper Me- 
thod ſeems wanting for the dry Calcination of 
the nobler Metals, Gold and Silver: Though, 
for the Uſes of Gilding, Sc. theſe nobler Me- 
tals are eaſily calcined by dipping linen Rags 
into their reſpective Solutions; then drying the 
Rags, and ſetting them on Fire, ſo as that they 
may burn to Aſhes; whereby a dry and fine 
metalline Powder is readily obtained. 
Neu and 67. (4) Many native mineral Pigments, or 
curable durably tinging Subſtances, are already diſco- 
5 y „ Vered, that do not abound with Salts; ſuch as 
Zo. *Ochre, both yellow and red, Cinnabar, or Ver- 
ral. million, Zaffora, Manganeſe, Sc. and doubtleſs 
many others might be found in Countries that 
are ſtored with Mines, or where a proper Search 
is made after new mineral Subſtances 5). 


ot tried 68. Our preſent Experiment likewiſe affords 


„ the an uſeful Method of examining Ores, or diſco- 
#airing efyeringa ſmall Proportion of a metallic Subſtance 
* large Proportion of Earth, &c. for a Quan- 
tity of pulverized cryſtalline Glaſs being ready 

at Hand, it is but mixing a little of the Ore, or 
mineral Matter, therewith, and melting them 
together; whereby the Glaſs will be deeply or 

lightly tinged of a certain Colour, according to 

the Nature and Quantity of the Metal contained 

in the mineral Matter. Thus alittle Silver tin- 

ges white Glaſs yellow, Copper green,&c. Putty, 

or a Mixture of calcined Tin and Lead, turns 

it white, Sc. tho? theſe Colours will ſomewhat 

vary, according to the Mixture of the metalline 
A with others, the Regulation of the Fi Ives 


th See above Exp; II. T 20, 5) See ib. 


and 


and other Circumſtances: So that a Sett of par- 
ticular Experiments are required, to bring this 


Affair to greater Certainty, and reduce the whole 
to a regular Table. But this Method, if ſuffi- 


ciently verified, might be commodiouſly uſed, 


when the Quantity of Ore, or mineral Matter, 
is ſmall, or contains but a very minute Propor- 


tion of Metal for a little metalline Matter will 


thus tinge a large Proportion of Glaſs. 


917 


69. The Art of Enamelling in Glaſs alſor;, 
depends upon a prudent Uſe of mineral Pig- Enamet- 
ments; or a Mixture of Miniature-Painting andi. 


| Annealing : For the Method here is, to lay 


the Colours upon Glaſs, as the Painter does 


upon Canvas; and afterwards to ſoften the 
Glaſs, by a proper Degree of Heat, in'the An- 
nealing-Furnace, under a Muffle, till the Co- 
lours ſink into the Glaſs. And in this Manner 
alſo is Glaſs frequently coloured, on its more 


ſuperficial Parts, without being tinged through- 
out; as we ſee in the coloured Glaſs of certain 
Church- Windows, and e | 


AXIOMS and CANONS. 


1. The nfbcotiis Enquiry ſhews, That the 
phyſical Cauſe of the Generation, Variation, and 
Deſtruction of Colours in Bodies, is the diffe- 
rent Refrangibility and Reflexibility of the dif- 
ferent Orders of the Rays of Light a). 


2. That Colours therefore are not 1 


in the Bodies ſaid to be coloured; but rather 
in the Rays of Light which fall upon them; and 


are thence reflected to che Eye, ſo as to cauſe 


the Senſation of 82 5). 


a) Exp. I. II. ) Ib. 


3. That 
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11 _ 3, That Colours, fo far as they may be con- 
14 | ſidered as in the Bodies ſaid to be coloured, de- 
1 pend upon a certain mechanical Texture, or 
UN! Mixture of the ſmall Parts of Bodies; which 


| 1. Texture, or Mixture, being altered, or deſtroy- 
140 ed, the Colours alſo are altered, or aboliſhed a). 
[| 4. That Whiteneſs in Light is an intimate 
11 + Mixture of the ſeveral Orders of Rays; and 


P13: Whiteneſs in Bodies, the actual Reflection of 
11 their Rays in their natural, mixed, or unſepa- 
= rated State 6). 8 
TH 5. That Darkneſs is the Abſence of the 
14 Rays of Light; and Blackneſs in Bodies, not 
j ig a Colour, but the Want of thoſe Rays being re- 
= flected from the Surface of the Bodies ſaid to be 
1160 black; or, in other Words, that Blackneſs is 
hy produced by the Rays of Light being abſorbed, 
14 ſtifled, or drank in, by the Bodies denominated 
14 | black c). Uh 
6. That Tranſparency in bodies is their Tranſ- 
mitting the Rays of Light ; and Opacity their 
not Tranſmitting, but reflecting theſe rays d). 
7. That common Light is compounded of 
ſeven different original orders of Rays ; viz. 
Red, Orange, Yellow, Green, Blue, Indigo, 
and Violet; and that according as Bodies reflect 
more or leſs of theſe Rays, ſuch Bodies appear 
of different ſimple or compound Colours e). | 
8. That great Alterations of Colours are pro- 
ducible by a bare Alteration of the Arrange- 
ment, Texture, or Mixture of the ſmall Parts 
of Bodies; or by the Interpoſition of different, 
Parts, upon bare Triture, and ſimple Mixwref). 
. That vegetable and animal Colours are, in 
general, leſs durable, or more ſubject to change, 


= 


4) Exp. I. II. 6) ib. c) ib. d) ib. e) ib. 7) Exp 
II. III. IV. V. 


than 


| Of Colours. 
than the mineral Kind; on Account of the looſer, 
or more porous Nature and Texture of the two 
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former, and the ſtronger and cloſer of the lat- 


ter a). b | 

= That the Arts of Enamelling, and Imi- 
tating Precious Stones, in Glaſs, depend upon 
the Addition of metalline Calxes' to the Glaſs 
of Lead, or pure cryſtalline Glaſs, in Fuſion; 
and that an infinite Variety of the moſt durable 
and beautiful Colours are obtainable by this 
Means 5). | 

11. That many new Colours may be reafon- 


ably expected from 1 into, and 
ts 


aà a chemical Freatment of, various Subjects of 
the vegetable and animal Kingdoms c); and that 
there are fout principal Ways of obtaining new, 
fixed, or durable mineral and metalline Colours; 
viz. (1) by diſcovering new Menftrunms ; (2) by 
finding fuch metalline Powders as will bear to 
be waſhed from their adhering Salts 3 (3) by 
properly_ applying dry Calcinationz and (4) 

y enquiring after native mineral Colours that 
are not faline 4 


12. That a great Variety of new and fixed - 


Colours may be prepared from Metals, and 
their Menſtruums, or certain Mixtures of metal- 
line and mineral Matters, for the farther Ser- 
vice and Improvement of the ſeveral Arts that 


depend upon Colours, Dyes, and Stains'e). 


2) Exp. II. III. IV. V. 5) F. II. V. © . 
ui T 4) Exp. V. „ 1 Lu. w. v * 
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CONTAINING 


Auge 10 illuſtrate and improve the 
common M. * F preparing Remedies. 


The Sub I. HE Buſineſs we are now entering upon 


jeck. 


is Pharmacy; a Subject which has 


almoſt engroſſed Chemiſtry to irſelf : Whence 


many underſtand by Chemiſtry little more than 
the Preparation of Medicines. This Notion is 
countenanced by the Books of Chemiſtry gene- 
rally publiſhed'; which ſeldom contain more 
than Directions for the Making of Medicines: 
So likewiſe the Courſes of Chemiſtry uſually 
given, turn chiefly upon the Wen of Che- 
miſtry to Pharmacy. 

2. That Chemiſtry is applicable to the Illu⸗ 
ſtration and Improvement of many other Arts, 
hath we hope been ſhewn in the preceding Lec- 
tures. But as the Application of it to Pharmacy 
is a Thing of Importance to Life and Health; 
and as Men generally think that this is the prin- 
cipal Office and Uſe of Chemiſtry; we judge it 
proper to beſtow two Lectures upon the Subject: 
In the firſt whereof we propoſe to conſider the 
preſent State of Pharmacy, with the Means to 
improve it, upon the footing it now ſtands; and 
in the ſecond we will endeavour to ſhew how it 
may be reduced to a greater Degree of Simpli- 
eity; and thus be brought nearer to Perfection: 
The one we may call the copious, and the 
other the conciſe Method of Pharmacy. 

3. We 


Of common Pharmacy. 321 
3 We define Pharmaceutical Chemiſtry, the Pharma- 
Art of directing and performing the ſeveral tes: 
Proceſſes or Ways of Working, whereby natu- 900 
ral Subſtances are reducible to uſeful Medicines. 
4. And thus the whole Art conſiſts of two 


Parts, a Theory, and a Practice: The Theory is 


claimed by the Phyſician, and the Practice is 
turned over to the Apothecary. 

5. Moſt of the natural Bodies. being 9 *S_ 
Way or other employed as Subjects of Pharmacy, Pharmag. 
the Materia medica is extremely large, and its 
Operations various. Its Materials in the ear- 
lieſt Ages indeed were few, and the Ways 


of managing them ſimple. : Subjects after- 


wards multiplied, Operations increaſed, and at 
preſent we ſeem abundantly ſtocked with both 
ſimple and compound Medicines. 

6. But the Hiſtory of Pharmacy may Oe a 
to be more particularly traced, in order to ſee. 
by what Means it arrived at its preſent State, 
and how it may be farther advanced. 

7.Diſeaſes muſt have begun very early, if the rſt 


Inhabitants of the World experienced the ſame 


Changes of Seaſons, breathed the ſame Kind of 
Air, and uſed a like Diet and Regimen of Life 
with ourſelves. But ſoon after a Diſeaſe afflicts, 
the Patient ſeeks for a Remedy : Whence we: 
may reaſonably ſuppoſe that this was the Foun- 
dation of Pharmacy in various Parts of the 
World. 

8. Experiments being thus multiplied, and 
the Event gradually introducing better Methods 
of preparing the Simples, Pharmacy would be- 
gin to appear in the form of an Art: Yet when 
Hippocrates came to compile a Kind of Syſtem of 
Phyſic from the Obſervations of Antiquity, he 
deſcribed but few Preparations, and thoſe were 
generally ſimple. Sa 
Y 9. : AY 
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9. Succeeding Phyſicians enlarged the Materia 
medica : Galen conſiderably ſwelled the Cata- 
logue, which received many Additions from the 

10. And when Learning began to revive in 
Europe, the Materia medica was again enlarged, 


and great Changes wrought upon it by Chemi- 


{try : Whence Chemiſtry at length was general- 
ly received, and acknowledged to 22 in 
Pharmacy. | 

11. Both the Galenic and Chemical Part of 
this Art are now extremely copious. Neceſſity 
gave the Occaſion z Nature ſupplied the Mate- 
rials; and Art and Obſervation diſcovered their 
Preparations, Virtues, and Uſes. 

12. Thus we at preſent ſeem provided with a 
Competency of ſtanding Medicines ; and have, 
by Degrees, acquired a Method of preſcribing 
in extemporaneous Forms. | 

13. The Art of Pharmacy may be conſidered 
as under the Management of Phyſicians, Apothe- 
caries, trading Chemiſts, and Druggiſts. 

14. It is the Office of the Phyſician to direct 
the Medicines, or give Rules for extracting, 
compounding, and managing the Simples. If 
the Phyſician therefore ſhould be defective in 
this Part, let the Apothecary, the trading Che- 


miſt, and the Druggiſt, be ever ſo juſt, or ever 


ſo knowing, the Art of Pharmacy muſt fall ſhort 
of Perfection. | 

15. To the Apothecary belongs the Reduction 
of the Materia medica into certain Forms of Me- 
dicines, according to the Direction of the Phy- 
ſician. 

16. But there are two Kinds of Apothecaries, 
vulgarly known by the Names of wholeſale and 
retail Apothecaries. It is the latter alone we 


85 are here concerned with: Theſe act by Rule, 


gene- 


777; · ‚ rn PB 


Of common Pharmacy. 


generally follow their Standard, and compound 
with Art and Care; tho' they will ſometimes 
ſubſtitute a guid pro quo, and now and then ven- 
ture to reverſe an Order. In Proportion to their 
Skill and Care they are more or leſs liable to be 
impoſed on 'by the Druggiſt and the trading 
Chemiſt ; all of them uſually ſelling what they 
buy. But if the Apothecary be often deceived 


by them, how ſtands it with the Patient and Phy- 


ſician ? or what is the State of Pharmacy? 

17. The retail Apothecaries, however, deal 
more in Subſtitution than in Sonbiſticatian. The 
prudent Phyſician therefore preſcribes what is 
uſually kept, and proper to keep, in the Shops, 


or what is otherwiſe eaſily obtainable. If there 


are other Abuſes committed in this Part of Phar- 
macy, they may perhaps be chiefly attributed 


to ſome Want of Skill or Conduct in the Phyſi- 


cian. | | 

18. The Deſign of the trading Chemiſts and 
Druggiſts is to furniſh medicinal Matters to the 
Apothecary, who cannot always detect an art- 
ful Counterfeit, or a dexterous Sophiſtication : 
And -perhaps many Remedies, well deſigned by 
the Phyſician, have failed, or had miſchievous 
Effects, upon this Account. | 

19. This is propoſed as a ſhort Intimation 
of the preſent State of Pharmacy in England. -If 
the Art be found more perſect in other Nations, 
it may perhaps be chiefly owing to this, That 


their Phyſicians are well acquainted not only with . 


the Theory, but alſo with the Practice thereof 
two Things which ſhould never be ſeparated, as 
being in Reality but one effective Thing conſiſting 
of two Parts; viz. previous Notion, and Ex- 

ecution. | 
20. What uſeful Addition or Reformation the 
Materia medica is — of receiving, no one 
2 at 
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at preſent can ſay. If a ſtrict Enquiry were 
made, perhaps it might be found proper to 


throw out of our preſent Collection a conſide- 
rable Number of Materials, to make Room for 
others ot greater Efficacy. But this is no Work 
for private Perſons. Our preſent Buſineſs is to 
ſee whether any Improvements may be made in 


the Ways of preparing the common Medicines of 


the Shops. 


Defign of 21. And for the better regulating of our En- 


Rules, 


©7-quiry it may be of ſome Service to lay down 
two larger Obſervations; viz. (1) That the 


Deſign of Pharmacy is to ſeparate from Bodies 
the more medicinal Parts with which they are 
naturally endowed ; and, upon Occaſion, to mix 
ſuch of them together as will beſt anſwer the 
curative Intentions. All in the Power of Art 
is only to ſeparate and mix, or differently modi- 
fy ; it is Nature alone that is able to produce. 


Pharmacy therefore conſiſts in Analyſis and Syn- 


theſis ®. | 

22. (2) As it is the Perfection of Art to co- 
py Nature juſtly, ſo by reſolving Bodies into 
their Principles we obtain a general Rule for 
Compoſition, and ſee the ſeveral Steps we ought 
to take in it. Nature ſhews us that in all 
mixed Bodies there is a Baſis or Subſtratum; 
ſomething to ſupport and envelope the other In- 
gredients. Thus natural Salts are the diluted 
with Water; the Oils with both; and all toge- 
ther compoſe one uniform and elegant Whole. 
To preſcribe juſtly, therefore, we ſhould imi- 
tate Nature : It we compound without Re- 
gard to this Rule, the Ingredients will appear 
huddled together, as if it were by Chance; and, 


* # See Le. VIII. and IX. 7 
| inſtead 
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inſtead of preſerving and aſſiſting, they will often- 
clog, encumber,.and deſtroy each other. 

23. We now proceed to our Experiments, The Intent 
by which we propoſe to illuſtrate and improve 2 % Er- 
(1) the common Method of diſtilling Simple- ““ 
Waters; (2) the common Method of preparing 
Tinctures; (3) the Method of preparing Sy- 
rups; (4) the Method of making Electuaries; 
and (5) the Method of making compound Oils, 
Unguents, and Plaiſters: Thus propoling to- 
touch upon the chief Articles of the preſent, 
Galenical Pharmacy, as it is vulgarly called; tho?. 
in Reality it be no leſs. chemical than the other. 


ExeerIMENT I. 
The beſt Way of diſtilling Simple-Waters, 


24. We took as much dried Mint, cut ſmall, $imp/e 
as filled two thirds of our Still; then adding a Ve, 
Quantity of Rain-Water ſufficient to make the il, 
Plant float commodiouſly, yet leaving a fourtRn 
of the Still empty, we digeſted a while with a 
gentle Heat; then worked the Still, drawing 
off only ſo long as the Water appeared thick 
or milky, and taſted rich and grateful; -where- 
by we obtained a Simple Mint-I/ater in tolerable 
Perfection. | | 
25. This Experiment, with a few occaſional The Zxpe- 
Alterations, may ſhew a general Method of ob- n ex- 
taining Simple Waters in their greateſt perfec- 44 


tion. The Subjects beſt fitted for it are thoſe 


of the odorous, aromatic, and oily Kind; tho' 
ſome others alſo may perhaps communicate par- 
ticular Virtues to the Water: Among the fitteſt 
may, however, be reckoned, Angelica, Anniſeed, 
Baulm,  Calamint, Cinnamon, Cloves, Fennel, Hy- 
ſop, Roſemary, Tanſey, Normmood, &c. but parti. 
1705 . cularly 
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cularly Pepper - Mint, which affords an extteme- 
ly aromatic, pungent, and agreeable Water, 
good _—_ the Cholic, and many other Diſor- 
ders of the Stomach and Bowels; though its 
Uſe is, perhaps, too little known. 

Cautiens, > 26. It is a principal Caution, in this Opera- 

tion, to remove the Receiver before the more 
pellucid, acid, faint, and dead Water comes 
over, as it ſoon will do; and if ſuffered to mix 
among the reſt it is apt to ſpoil the whole, by 
giving it a vappid or faint Taſte, and ſometimes 
à Degree of Acidity, or vitriolic Stypticity, and an 
emetic Quality; for Part of the eſſential Salt of the 
Plant, which now begins to riſe, uſually corrodes 
the Copper Head of the Still, and carries over 
with it ſome Particles of the Metal. Hence theſe 
Waters ſhould be diftilled either with a Glaſs 
Head, or one of Pewter, or well tinned Copper ; 
or elſe the Operation ſhould be carefully watched, 
that the ſecond} Running may not mix with 
the firſt. The greater Care ſhould be taken, 
145 becauſe ſome Patients, more particularly Chil- 
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1 dren and thoſe of a tender Habit, have ſuffered 
131408 thro' a Neglect herein; and been vomited, pur- 
"4; ged, and griped by the Uſe of a Simple Water, 

| contrary to the Intention. 


Regula- 27. The Simple Waters diſtilled after the 
nn. Manner of our preſent Experiment may in ma- 
ny Caſes grove too ſtrong to be uſed alone; but 
then it is eaſy to let them down to the proper 
Strength with common diſtilled Water : And 
this is, beyond all Compariſon, better than to 
mix ſuch Waters with their own Faints, or Li- 
quor of the ſecond Running. 
28. Two Improvements might be made in 
this Method of obtaining Simple Waters: 
The firſt, by means of Cohobation and 
Digeſtion; the other, by means of a pre- 
| vious 


Inbrove- 
ments 


* 
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vious Fermentation of the Plant. With regard 
to the firſt; If the Liquor remaining in the Still 
be expreſſed from the Herb, and returned, along 
with all the Water that came over, upon a 
freſh Quantity of the ſame Subject, and they be 
digeſted together in a gentle Heat for two Days, 


and then diſtilled as before, the Water thus 


obtained will be much richer and more effica- 


cious than the former : And if the ſame Pro- 
ceſs be repeated two or three Times, thoſe who 


have not tried would ſcarce imagine how rich 


a Simple Water may be thus procured. This 


Method we would particularly recommend 


for making the Simple Water of Baulm, Elder- 
Flowers, Roſes, Camamile, and ſuch Subjects 
as are but ſparingly furniſhed with eſſential 


Oils; for otherwiſe they make but indifferent 


29. The other Means of improving Simple 
Waters is by uſing a previous, imperfect Fer- 

mentation; This is performed by adding to the 
Plant and Water, put together as in our pre- 
ſent Experiment, à tenth or twelfth Part of 
Sugar or Honey, or elſe a fortieth Part of 
Yeaſt; then ſetting the whole in a warm Place 
to ferment for two or three Days only, ſo that 
the Herb may not fall to the Bottom, nor the 
Fermentation be above half finiſhed : thewhole 


being afterwards committed to the Still, a Water 


map, at one Operation, be obtained extremely 
rich, or impregnated with the full Virtue of the 
Plant. And thus may Simple Waters be made 
fit for long keeping without ſpoiling; the ſmall 
Proportion of inflammable Spirit generated in 
the Fermentation ſerving excellently to preſerye 
them. And theſe two Methods ſeem applicable 
to the Improvement of all thoſe Simple Waters 
commonly found in the Shops. | 

Y 4 30. We 
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30. We ſhould next proceed to ſhew tho 


Method 'of perfecting or improving Compound 
Waters, if we had not already endeavoured to 
do it in our Lecture upon Diſtillation by" an 
Example in Citron-Water * n 


ExYER IMENT II. 
"The beſt Way of making light Ti aur es,” and In- 


3 b 


LizltTin® 31. We took half an Ounce of the Rind of 
tures pre- Seville Orange ſhaved thin, half a Dram of 


pared. 


Gentian Root thin ſliced, a Scruple of the 
Tops of Roman Wormwood, half a Dram of 
Cardamums, and half a Dram of Cochineal, 
each of them lightly bruiſed: Theſe Ingredients 
we put to ſteep for a night in a Pint of French 
Brandy, and filtred the Liquor the” next morn- 
in 

12 This Experiment is general, aid not per- 
formed for its own Sake, but to ſhew the Method 
of making all Kinds of the lighter and finer Tinc- 
tures and Infuſions without Fire, which would 
here prove prejudicial. The Preparation itſelf 
is, however, a good Stomachic Bitter, of the 
ſame general Nature with thoſe commonly ſold 
under the name of Stoughton's Elixir. The Ex- 
cellence of theſe Preparations depends not more 
upon the Choice and Goodneſs of the Ingredients, 
than upon the Manner of their being infuſed : 


For if ſuffered to remain too long in the Men- 


ſtruum, or if Heat be uſed in extracting the 
Tin&ture, the groſs, terreſtrial, and nauſeous 
Parts of the ingredients will be fetched out, 
and the Tincture thus be loaded with a heavy 


1 Sce Led. XIII. Zap. v. 
5 inert 
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inert Matter, of little Virtue. But if the 
Infuſion be made in the Cold, and the Liquor 
ſtrained off ſoon, only the finer and more ſpiri- 
tuous Parts of the Ingredients will be imbibed 
by the Menſtruum; whence the Preparation will 
not only taſte and ſmell more brisk and agree- 
able, but alſo have a much greater Virtue and 
Efficacy. But if, thro?” the Shortneſs of their 
Continuance in Infuſion, the Ingredients ſhould 


not have ſufficiently impregnated the Liquor, 


the beſt Method is to pour it again upon 
freſh Ingredients, and again to ſtrain it off, 
without letting it ſtay too long upon them, or 
applying the Heat of the Fire. And thus, by re- 
peated Affuſions of the ſame impregnated Men- 


ſtruum upon freſn Ingredients, an Infuſion or 


Tincture may be obtained, of almoſt any De- 
gree of Strength or Richneſs, without containing 
the groſſer or more inactive Parts of the In- 
gredients, but only what may be called their 
finer Spirit or Quinteſſence. And this is no 
inconſiderable Secret both in Chemiſtry and 
Pharmacy; and may deſerve Regard of thoſe 


who deſire to procure the full Virtues of the 


Simples, unaltered in their Nature, yet exalted 
or concentrated to ſuch a Degree, that a few 
Spoonfuls of the Liquor ſhall contain the Spirit 
or Quinteſſence of a Pound of a Plant. And 


this is an Effect not to be expected from the Fire, 


which almoſt conſtantly alters the Nature of 
Things committed to it; nor can a valuable 
Effence of Violets, Jaſmin, Lilies, Borage-Flow- 
ers, or any Flower or Plant of an extremely 
fine odoriferous Spirit, be procured by Heat, 
tho'ꝰ it readily may by ſteeping theſe Flowers in 
cold Water, cold Vinegar, cold Wine, or the 


like; and frequently pouring the Tincture upon | 


freſh 


a 9 
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freſh Flowers, till the Liquor becomes ſtrongly 
impregnated. * 8 

33. Apothecaries uſually commit the ſame 
Error in preparing the finer Tinctures, that they 
do in making their Cordial Waters; in both 
Caſes ſaturating the Liquor with the groſſer, 
more uſeleſs, and leſs ſpirituous Parts of the 
Ingredients; whence the Cordial Waters of the 
Shops too often abound with a groſs, heavy, dil- 
agreeable Oil; and the Tinctures of the Shops 
with a groſs, heavy Earth, or Kind of bitumi- 
nous Matter, inſtead of a brisk, lively, and in- 
vigorating Spirit; which alone is the Thing re- 
quired in both Caſes. 

34. This Doctrine of Tinctures and Infuſions 
ſhould be reduced to Rule for the Improvement 
of Chemiſtry, which will never be perfected till 
it can extract, ſeparate, and concentrate, the 
Virtues of Things unimpaired, or unaltered in 
their Nature. And doubtleſs it would prove a 
very ſerviceable Thing in Chemiſtry, Medicine, 
and Natural Philoſophy, to know the beſt and 
eaſieſt Ways of concentratingthe Virtues of Bodies 
unaltered: And this may, in ſome Meaſure, 
be effected by our preſent Method, and the 
Uſe of well a dapted Menſtruums: For, in 
general, (1) a quick and cold Infuſion extracts 
the Spirit of Vegetables; but a long and hot 
one confounds, impairs, or deſtroys it. (2) To 
repeat quickly thecold Infuſion of a freſh Subject 
in the ſame impregnated Menſtruum, ſeems 
greatly to collect and concentrate the Spirit, 
that is, the finer and more eſſential Part of 
Bodies. (3) The proper Menſtruums for this 
Purpoſe ſeem to be ſuch as pure Rain-Water, 
Vinegar, Wine, Water mixed with a little fine 
Alcohol, Water and a little Sugar ; and for 
certain Uſes, the common atmoſpherical _ 

| which 
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which an excellent Menftruum to extract the 
Spirit or EfMuvia of Plants, as we remarkably 
find in fpicy Groves Gardens, and may be 
ufed with good Effect. 1 | 
33. But to obtain the ſaturated Tinctures of 
hard, refirious, or gummy Bodies, requires a 
different Treatment, as in the following Ex- 


periment. 
36. We took two Ounces of that hard IndianSolution of 
 Rofin called Gum Lac, and reducing it into a Gum Lac. 

fine Powder, made it into a Kind of ſtiff Paſte 
with Oil of Tartar per deliguium; we ſet this 
Paſte in an open Glaſs to dry by a gentle 
Heat; then removed it to the open Air, that 
it might relent or grow ſoft; and after this 
we dried it again as before: By repeating 
the'Proceſs once or twice the hard Body of the 
Rofin was at length reſolved into a purple co- 
toured Liquor ; which being now gently dried, 
and reduced to Powder, afforded an excellent 
Tincture, by being boiled for two or three Hours 
in a tall Glaſs with Alcohol. 12 65 

57. This Proceſs is almoſt general, or may The Exe- 
be advantageouſly uſed for making the Tinctures / iment ex- 
of Myrrh, Guin Juniper, Dragons-Blood, Amber, tende. 
and other hard, gummy Subſtances, which will 
ſcarce otherwiſe yield a Tincture in Spirit of 
Wine. Any Improvement in the extracting 
Tinctures with Alcohol may tend conſiderably 
to improve the Art of Pharmacy; becauſe ſuch 
Tinctures are generally found powerful Medi- 
cines, the Spirit of Wine appearing greatly to 
increaſe the Virtue of the Subjects. Thus, tho' 
the Tincture of Amber prepared in this Manner 
appears to be only a bare Solution of the Sub- 
ſtance of the A , yet it is found to have 
ſuch Effects as are no Way equalled by any fine 
Powder of Amber: And what ſeems remark- 
TON h able, 
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being expoled to the Air, or by both. 
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able, tho* ſo large a Quantity of fixed Alkali be 
uſed in the Preparation of theſe Tinctures, yet 
they give no manifeſt Signs of containing an 
Alkali; which is therefore changed in the —— 
ration, either by the Acid naturally contain- 
ed in theſe reſinous and gummy Bodies, ar by 


38. There are other Methods of extracti 


the Tinctures of theſe hard, gummy Bodies, 
but that delivered appears to be the beſt ; tho? 


it might perhaps be ſhortened, by uſing ſome 
proper intermediate Subſtance to divide the 
Particles of the Subject, ſa as that the alkaline 
Salt, the Air, and the ſpirituous Menſtruum 
might all come into fuller contact therewith 
and act more forcibly thereon. And for this 
Purpoſe we would recommend pure virgin Earth, 
ſuch as is commonly uſed for the making of 
Teſts or Cupels; by Means whereof Spirit of 
Wine will extract a tolerable Tincture from 
Myrrh, without the Addition of any fixed Al- 


kali. 


39. But when Tinctures not ſpirituous, or 
only aqueous Solutions of theſe hard, gummy 


Bodies are required, we recommend the Uſe of 


the ſoluble Tartar, or Tartarum Tartarizatum ; 
for a Solution of this Salt will readily diſſolve 
Myrrh, even in the Cold; as Water diſſolves 
Gum- Arabic. | | __ 


my ExpERNRIMENT III. 


The beft "Method of making Syrups. 


40. We took three Ounces of the yellow ex- 
ternal Rind of freſh Oranges, and infuſed them 
in a cloſe Veſſel, with a gentle Heat in Balneg 


; .. Ses Led XIII. Exp. V. $. 47: vs | 
2 | Marie, 
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Mariz, for fix Hours, along with a Pint and aSru of 
half of pure Water; then ſuffering the Infuſion 07e 


to cool we filtred the Liquor; and, adding-to 
it twice its own Weight of hard double-refined 
Sugar, made it into a Syrup, in à cloſe Veſſel 
ſet in Balneo Mariæ. "i 


41. We could not contrive a general Example C. 


to fit all Syrups, becauſe they differ greatly in 
Reſpect of the CITES of which they are made; or 
according as theſe Liquors are Infuſions, Decoc- 
tions, natural Juices, Wines, or Vinegars. We 
choſe to give an Inſtance in a Syrup made of a 
Liquor by the Infuſion of an aromatic Subſtance, 
whole Virtue would be almoſt intirely loſt if 
the Syrup were to be prepared by long Boiling, 
as it is Busses directed, with leſs than an 
equal Weight of Sugar. Diſpenſatory-Writers 
have perhaps no where erred more remarkably 
than in directing the Making of Syrups ; which 
ſeems the more ſtrange, becauſe this Part of 
Pharmacy is extremely facile. The Misfortune 
ſeems to have lain here, that great Men cannot 
ſubmit to conſider common and ordinary Things: 
nevertheleſs the Credit of a-Phyſician may fink 
in the Eſteem of thoſe who by their Employ- 
ment are led to a Knowledge of theſe ordinary 
Things. | | 
42. We judge that the Whole of this Buſineſs 
may be reduced to a few eaſy Rules, which we 
ſhall here endeavour to lay down for improving 


this Branch of Pharmacy. And (1) It is Mat- Rules. - 


ter of Experience that aqueous Infuſions, De- 
coctions, or other aqueous Liquors, require 
twice their own Weight of dry Sugar - Candy 
to make them into a Syrup of a juſt Conſiſtence 
for keeping, without candying or fermenting. 
This Rule, by directing the Uſe of Sugar- Candy, 
ſeems to fix the Conſiſtence of Syrups with yr" 

N nels 
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nefs; becauſe all Salts acquire a determinate 
Proportion of Water in cryſtallizing ; fo that 
Sugar in the Form of Candy conſiſts of one cer- 
tain Proportion of Water, whilſt different Kinds 
may hold more or leſs aqueous Matter, accord- 
ing to the Manner of refining, the Accidents 
of Weather, Sc. Hence therefore all ſuch 
Infuſions for Syrups as are of a delicate or de- 
ſtructible Colour, which is impaired by boiling 
(for Example, Violets, Clove july-Flowers, Sc.) 
and all ſuch Infuſions as contain any volatile 
Parts, which would evaporate by a boiling Heat, 
(for Example, thoſe of Nutmeg, Cinnamon, 
Orange - Peel, Citron-Peel, Cc.) ſhould have 
twice their own Weight of Sugar added to them, 
and be kept cloſe covered in the gentle Heat of 
a Balneum Mariz, till the Sugar is diſſolved; 
to haſten which the Sugar ſhould befirſt reduced 
to fine Powder. TR 
43. (2) The Decoctions of ſuch vegetable 

_ Subſtances as loſe no valuable Parts by boiling, 
may be boiled down to the Form of a Syrup 
along with their own Weight of Sugar ; the two 
being firſt clarified together with Whites of 
Eggs in the ordinary Way : But if the Ingre- 
dients here contain any unctuous or balſamic 
Parts on which their medicinal Virtues depend, 
let the Sugar be added from the firſt, and boil- 
ed along with the Ingredients ; afterwards 
ſtraining and clarifying the Decoction, before it 
is boiled to near the full Conſiſtence of a Syrup. 
This Rule is founded upon that remarkable Pro- 
perty which Sugar has to diſſolve Oils, or the 
finer reſinous Subſtances, ſo as to make them 
intimately mix with Water. Whence it may 
deſerve to be conſidered whether the Syrup of 
Myriles, Comfrey, and Diacodium ſhould not be 
thus prepared. It muſt alſo be obſerved _ 
"OF. 
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dy boiling the Sugar ſo long with the Decoction 

2 aqueous Part exhales, and leaves the Syrup 

much ſtronger than it could have been made 

without this boiling. ele 64 
44. (3) All vegetable Juices are to be tho- 


| roughly purified. before they are made into Sy- 


rups. Thus the Juices of Citrons, Lemons, 
and Oranges are to paſs the Filtre, and then 
be made into Syrups, without boiling, according 
to the firſt — to uſe no metalline 
Veſſel about them. But the Juices of Fruits, as 


not clarify without a beginning Fermentation; 
but by ſtanding for a Day or two they will be- 

in to ferment and liquify, and may then be 
commodiouſlyftrained thro* Flannel ; after which 
theſe alſo are to be made into Syrups with about 
an eighth Part leſs than twice their own Quantity 
of Sugar, or with two Pounds and twelve Oun- 
ces of Sugar to a Pint of Juice, on account of 
their being ſomewhat ſaccharine themſelves. 
And this holds alſo of Wines and Vinegars, 
when they come to be made into Syrups; for 
Wine contains an inflammable Spirit which 
does not incorporate with Sugar; and alſo a 
thick ſyrupy Subſtance, which is found in 


Vinegar likewiſe. By a due Application of theſe 


Rules we apprehend the Bulineſs of making 
Syrups may be brought to tolerable Perfection. 


ExpERIMENT TV. 


The beſt Method of making Ele&uaries, by an Ex- 
ample in the Saſſafras- Elefuary. 


particularly Mulberries, Rasberries, &c. will 
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45. We took two Ounces of the beſt Saſſafras The Safa- 
newly raſped, and half an Ounce of Cinnamon _ 
finely powdered; theſe Ingredients we boiled inꝰ 


a tall 
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Rezula- 


Ain. 


Rules. 


a tall Glaſs in a Sand- Heat, with ten Ounces 
of Water and fourteen Ounces of Sugar, ſo as 
that nothing might evaporate, for two Hours; 
then ſtraining and preſſing out the Syrup, we 
added to it an Ounce of treſh raſped Saſſafras, 
a Dram of Cinnamon, and ten Grains of Nut- 
meg, both reduced to fine Powder; and made 
the Whole into an Electuary., - 

46. In the common Method of making this 
Electuary the Saſſafras and Cinnamon are boil- 
ed in the Water, whereby a great Part of their 
Virtue is, loſt or not extracted: Whence the 
Medicine comes to be defrauded of its Due. 


But here, by boiling the Ingredients in a tall 


Glaſs, with a due Proportion of Sugar and 
Water, to make a Syrup (allowing an extraor- 
dinary Proportion of Water for what the Saſ- 
ſafras will drink up) we obtain the fine aromatic 


Virtues of the Ingredients to Advantage, with - 


out any conſiderable Loſs. 
47. To make Electuarics in Perfection where, 

a Syrup is employed as their Baſis, (1) the Sy- 
rup ſhould be prepared in the Manner above 
delivered “, fo. as that the Virtues of the In- 
gredients may be preſerved; (2) the Powders, 
or Species employed, ſhould be freſh and fine 
ground; (3) the Gums, where any are uſed, 
muſt be — cleanſed, and diſſolved in their 
proper Menſtruums ; and (4) the Whole muſt 
be mixed, or thoroughly united, into a ſmooth, 
uniform Subſtance, of a due Contitence fop 
keeping, without either candying or running 
into Fermentation. | 

48. (1) Where Syrups are uſed in the mak- 
ing of Electuaries, care is not only required that 


the Virtues of the Ingredients of the Syrups be 


Exp. UI. Hs 
pre- 
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reſerved as much as the Form will allow of, 


for this would diſpoſe it to candy in the Electu- 
ary, and render the Medicine unduly mixed, 
or knotty; the Sugar concreting together in 
Lumps, or ſhooting away from the Species. 
Again; It the Syrup be made too thin or aque- 
ous, ſo as not to ſuſpend and hold the Powders 
together by a bindiag Confiſtence, it will 
of Neceſlity ferment in hot Weather, and be- 
come firſt ſome what vinous, afterwards ſour or 
acetous, and at length corruptive a); fo as to 
change, invert, or deſtroy the Nature of the 
Medicine: For purgative Ingredients, by Fer- 
menting, loſe their purgative Virtues; and all 
other Ingredients, by Corrupting, are reduced 
to an inert Kind of Faces or Caput mortuum, 
very different from the Thing intended &). And 
hence Electuaries that have thus fermented, or 
changed their Nature, may ſometimes prove per- 
nicious, inſtead of ſalutary. * 06 

49. The Electuaries made with the Pulp of 
Fruits are leſs diſpoſed to keep, for any conſi- 
derable Time, perfect, on account of the greater 
Tendency which fuch pulpy Subſtances have to 
Fermentation and Putrefaction. Thus, tho? the 
Lenitive Electuary were made ever ſo artificially, 
it will ſcarce keep many Months without altering 
its Nature; but eſpecially if the Conſiſtence was 
originally too thin: Whence ſuch Electuaries 
ſhould be made in ſmall Quantities, or freſh as 
they come to be wanted. | 

50. But this does not equally hold of the ca- 
pital Electuaries, ſuch as Venice-Treacle, or Ai- 
thridate; which require to lie for ſome Time, that 


the Ingredients may digeſt, or ripen, as it were, 


&) See Led. X. ain. 6) Ses Led. VII. 
2 and 
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ut alſo that its Conſiſtence be not too high; 
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and grow mellow together; for the Gums and 
Spices that enter theſe Compoſitions preſerve the 
Medicines from Alterations for the worſe, and 
the Mixture becomes more perfect by Time; 
provided the Honey uſed in their Compoſition 
do not candy, or the Whole become too dry. 


Jo keep the Honey from candying, ſome Artiſts 


mix the Spices and Gums with it unclarified; 
only taking Care to ſeparate the foul Parts that 
lodge either at the Top or Bottom. And if the 
Medicines prove too dry, itis uſual at any Time 
to ſoften, or beat them up in a Mortar, with 
Canary : And thus theſe Capitals of the Shops 
are ſuppoſed to improve by keeping. But Dia/- 
cordium, having few of the warm Gums in its 
Compoſition, is more apt to alter, and loſe of 
its aſtringent or ſtyptic Quality by keeping: For 
which Reaſon it ſeems an Alteration here tor the 
better, to uſe a Quantity of Saccharumroſatum in- 
ſtead of Honey, or Diaſcordium; as this not only 
gives a greater Compactneſs to the Medicine, 
but alſo contributes to preſerve its Colour and 
Virtues. 

51. (2) The Powders, or Species, that enter 
the Compoſition of Electuaries, ſhould be freſh, 
becauſe they loſe of their Virtue by keeping; 
and they ſhould alſo be fine ground, becauſe 
they would not otherwiſe intimately mix with 
the Honey or Syrup, nor ſo readily part with 
their Virtues in the Stomach, nor render the 
Medicine ſo agreeable to the Eye. The common 
Method of reducing theſe Powders to a ſufficient 
Degree of Fineneſs, by the Mortar and Searce, 
is faulty ; becauſe this Method expoſes them too 
long to the Action of the open Air; whereby 
their more volatile and grateful Parts are carried 
off, whilſt only the groſſer are left behind : 
it might therefore be proper to have a cloſe 

— 8 Engine 
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Engine contrived for the Purpoſe, ſo as to pre- 
vent this ill Effect. 2 5 

52, Some Artiſts grind their Powders for Inprove- 
Electuaries by Means of a Horſe-Mill ; but the eu. 
Mill-Stones here wear off, and communicate a 
gritty or ſtony Matter to the Ingredients, ſo as 
to prove diſagreeable in the Mouth, and ſome- 
what increaſe the Bulk of the Medicine, with- 
out adding to its Virtues. Nor's this Method, 
by the Mill, free from the Inconvenience of the 
Mortar; for the finer or more ſpirituous Parts 
of the Ingredients alſo fly off; as is ſenſibly found 
by the whole Neighbourhood where any large 
Quantity of the Ingredients for Yenice-Treacle, 
Sc. is ground by the common Horſe-Mill. 
53. (3) The better Way doubtleſs is, by the 
Means of Iron Rollers, moving oppoſite to each 
other in a cloſe Box, to grind all the Iugredi- 
ents, viz, the purified Gums, the Roots, Herbs, 
Flowers, &c. along with the Honey and Wine, 
after the Manner of the new invented Chocolate- 
Engine; for thus the fine, volatile, and aromatic 
Parts of the Ingredients may, as well as the 
groſſer, been tangled with the Honey and Gums, 
and all at once be mixed uniformly together in- 
to a ſmooth Maſs of a due Conſiſtence. | 

54. (4) But perhaps a much better, though 
more troubleſome, Method would be, to ger 
out the full Virtues of the Ingredients, without 
any of their groſſer Parts, in the Form of Ex- 
tracts, eſſential Oils, &c. and to mix theſe Oils, 
Extracts, Gums, Roſins, Sc. together, with a 
ſuitable Proportion of Honey, c. ſo as at once 
to perfect and concentrate the Medicine; which 
might therefore be given in Doſes of an agree- 
able Smallneſs, with all the Advantages that can 
well be expected. And the ſame Method ſeems 
alſo applicable to the making of Pills and Troches. 

” 2 2 ExPERI- 


340 LECTVU RE TRT FirTEENTH. 


EXPERIMENT V. 


The beſt Methods of making the compound Oils, 
 Unguents, Cerates, and Plaiſters. 
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Oili er Li- 55. We took twelve Ounces of fine Sailad- 
7% Bal. Oil, half a Pint of Canary-Wine, and half an 
Ounce of Dragons-Blood reduced to fine Pow- 
der; theſe we boiled together, over a gentle 
|  - Fire, till the Wine was exhaled ; and thus ob- 
 Confiffent tained a fine red Oil, or liquid Balſam. (2) To 
Ba/jani. one Half of this Oil we added four Ounces of 
yellow Bees-Wax, fix Ounces of Venice Turpen- 
tine, and diſſolved them together over the Fire; 
then removing the Veſſel into the Cold, we added 
half an Ounce of Balſam Peru; and thus made 
a red Ungent, or better Sort of Lucatellus's Bal- 
Cerates. fam. (3) To the other Half of the red Oil we 
added a due Proportion of Wax; ſo as when 
cold to give it the Conſiſtence of a Cerate, or ſoft 

Plaifiers. plaiſter: And (4) By adding more Wax, and a 

Proportion of Roſin, we made the Cerate into 
2 Plaiſter of a hard Conſiſtence. 

De Expe- 56. This Experiment at once ſhews us 
riment ex-the Method of preparing the compound Oils, 
tended: Unguents, Cerates, and Plaiſters. The making 

of compound Oils, in general, depends upon 
boiling certain Ingredients, as particularly re- 
cent Herbs well bruiſed, or elſe their Juices, 
in Oil, till the aqueous Moiſture is exhaled (as 
the Wine was in the preſent Experiment) and 
the Plant become almoſt criſp ; at which Time 
the Veſſel muſt be removed from the Fire, and 
the Oil ſqueezed from the Herb by Means of a 
Screw-Preſs. Rags 
And ar- 57. This Oil is now to be ſet over the Fire 
pied. again, that its remaining aqueous Moiſture may 
| | WF. e, 
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exhale, and the groſſer Parts of the Whole ſub- 
ſide; whereby the Oil will become not only 
more beautiful in Colour, but alſo more durable, 
or keep the better from turning mouldy. If the 
Pan be not removed from the Fire before the 


Herb is grown criſp, the Oil will be in Danger 


of turning black, or being burnt; which both 


ſpoils the Colour, and gives a diſagreeable 


Odour. If theſe Cautions are duly obſerved, 
the common compound Oils, by Decoction, may 
be obtained in their intended Perfection; as Oil 
of Camomile, Elder, Roſes, Earth-Worms, Sc. 
And after the ſame Manner are ſeveral com- 
pound Ointments made, by boiling Herbs along 
with Lard, or Suet; as the Ointment of Elder, 
Populeon, Nerve-Ointment, Melilot-Suet, Sc. 
58. The red Oil, obtained in the firſt Step of 
our preſent Experiment, ſhews how liquid com- 
pound Balſams are procurable by diſſolving re- 
finous Gums in Oil, over the Fire. And in 
this Manner a fine Balſam may be made with 
Gum Elemi, and tinged beautifully red with 
Dragons-Blood, or an Infuſion of Alkanet-Root 
in Oil. And upon the ſame Foundation might 
ſeveral excellent liquid Balſams be prepared 
for chirurgical Uſes. | 
59. Powder of Red Saunders has been com- 
monly uſed, inſtead of Dragons-Blood, in the 
making of Lucatelluss Balſam ; but doubtleſs 
Dragons-Blood is much better ſuited to the In- 
tention of a Balſamic, a Healer, and Deter- 
gent; and alſo improves the Colour of the Me- 
dicine : Tho' Red Saunders may be made to give 
a very good red Colour to the Balſam, by infu- 
ſing the Powder cold for two or three Days in 
White Wine; which opens the Body thereof, 
exalts the Colour, and renders it communicab 
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with Advantage to the unctuous Ingredients, 
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But this End may be more expeditioufly anſwered 


by infuſing a little Alkanet-Root in the Oil. 


60. The Conſiſtence of an Unguent is given 
either by uſing animal Fats, as Lard and Suet, 
or by the Addition of Wax, Roſin, Pitch, dry 
Powders, metalline Calces, &c. and by adding 
a ſmaller or larger Proportion of theſe ſolid or 


dry Ingredients, we obtain the Conſiſtence of a 


Cerate, or Flaiſter, reſpectively. When hard 
animal Fats are uſed, the Proceſs differs not 
from that for making the compound Oils“; and 
where Wax, Roſin, Sc. are employed, the Ma- 
nagement is the ſame as in the preſent Experi- 
ment, where the Conſiſtence of the Oil is thick- 
ened into that of a Balſam by Wax. 

61, When dry' Powders, or metalline Calces, 


are uſed in the making of Ointments, the Pow- 
ders ſhould be freſh and fine ground, and the 


metalline Calces made more ſubtile by Triture; 
after which the Whole may be mixed ſmooth to- 
gether, or beat up in a Mortar: And thus the 
Unguentum album, Deſiccativum rubrum, Diapom- 
pho!ſyges, &c. are readily prepared. 
62. The Plaiſters made with metalline Calces, 
ſuch. as Diachylon, and de Minio, require o Wax 
or Roſin to give them an emplaſtic Conſiſtence ; 
the bare Solution of the metalline Calces, or the 
Litharge, and Red Lead, by boiling inthe Oil, 
being ſufficient: for the Purpoſe. Thus, if half 


a Pound of Red Lead, half a Pint of Vinegar 


or Water, and twelve Ounces of Oil, be boiled 
together over a gentle Fire, with continual Stir- 
Ting, till the aqueous Moiſture be conſumed, 
and the Red Lead entirely diſſolved; the Mat- 
ter, when cold, will be of a hard, emplaſtic 


Conſiſtence, and differently coloured, or red, 


See above . 55. ; 
| brown, 
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d brown, or black, according as it was more or 
leſs boiled. . | 
n 63. In the making of Plaiſters with metalline 
', Powders and Oils, it is always proper to add 
y Water or other aqueous Liquor, to keep the 
8 Mixture from burning, or turning black, before 
r the due Conſiſtence is gained, or the requiſite 
4 Diſſolution made. But here great Care muſt be 
6 had, not to throw in cold Water, if that added 
t at firſt be exhaled before the Operation is finiſh- 
ed; for this would be dangerous, by cauſing the 
e Matter to crackle, fly about, and boil over with 
great Violence: But if the Water be added in 


the State of boiling, it occaſions no Tumult; and 

may be thus uſed with Safety. 

. 64. When aromatic Species, native Balſams, 
or eſſential Oils, are ordered in Unguents or 
Plaiſters, Care muſt be taken to add ſuch Ingre- 
dients towards the End of the Operation, when 
the Veſſel is removed from the Fire; becauſe 
the Heat of boiling Oil, &c. would cauſe the 
fine aromatic or odoriferous Parts of the Ingre- 

dients to exhale, and be loſt to the Unguent or 
Plaifter. The ſame Caution ſhould be likewiſe 
extended to the Cantharides uſed in the Paſta 
epiſpaſtica, &c. and to other Bodies of a delicate 
Texture, whoſe more efficacious Parts are ex- 
haled by Heat. And by the due Obſervation of 
theſe few Rules and Cautions, the common com- 
pound Oils, Unguents, Cerates, and Plaiſters, 
may be made in conſiderable Perfection. 


| AXIOMS and ANONS. 


1. We learn from the preceding Enquiry, 
That ſome Part of the Salts of Plants, as well 
as their Oils, will riſe by Diſtillation with Wa- 
ter, and give an acid or alkaline Nature to the 
ks Z 4 ſimple 


- 
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ſimple Waters thus prepared, according to the 


Nature of the Planta). 9 
2. That no Simple Waters ſhould be diſtilled 
ſo low, as to bring over any remarkable acid 
or alkaline Liquor from the Plant; for fear of 
miſchievous Effects, or making ſuch Waters 
prove emetic or purgative, contrary to the In- 
tention 6). | 5 
3. That the Virtues of Simple Waters chiefly 
depend upon their containing the eſſential Oil 
of the Plant c). 8 tans . 
4. That there are two Methods of perfefting 
Simple Waters; viz. Cohobation, and F ermen- 
tation dq . n wg 1 

5. That all Tinctures and Infuſions of In- 
gredients, whoſe principal Virtues. depend upon 
their lighter, or more ſubtile and ſpirituous, 
Parts, ſhould not be made with Heat, but in 
, K ²˙ A I 
6. That if ſuch Tinctures or Infuſions be 
required rich and ſtrong, they are to be made 
ſo, not by ſuffering the Menſtruum to remain 
long upon the Ingredients, or by the Uſe of 
Heat; but by adding freſh Ingredients ſeveral 
Times to the ſame Liquor; infuſing them quick, 
and each Time keeping out the Ingredients that 
have once been uſed 7). 

7. That the Fire is apt to exhale, alter, or 
conſume the more ſubtile and ſpirituous Parts 
of Vegetables ; and therefore unfit to be uſed 
where theſe more delicate Parts are required g). 

8. That the Buſineſs of Infuſions and Tinc- 
tures may be greatly improved by extracting 
the efficacious, or more ſpirituous Parts of Ve- 


getables, unaltered in their Nature; yet con- 


20 del... 0 d.-4S>.. 0 >. en 
I) b. 20 ib. ; : 
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centrated, or brought together into a moderate 
compals. 

9. That rich Tinctures may be extracted, 
with Spirit of Wine, from the hardeſt refinous 
and gummy Bodies hitherto known, by Means 
of 18 Alkali properly applied a). 
| That even aqueous Solutions may be 
1 of the ſame Kind of Bodies, by Means of 

the Tartarum tartarizatum, or ſoluble Tartar 8). 

11. That the Ways in common Uſe for t 
making of Syrups, Electuaries, compound Oils, 
and Plaiſters, are improveable by the Obſervance 
of a few eaſy Rules c). 

12. That, thercfore, there are grounds to 
expect ſome Improvement of the common Phar- 
ede y, upon the footing it now ſtands, barely 
by perfecting the Methods of preparing the 
Shop- Mediciges in Uſe, without either retrench- 
ing their Number, or introducing new ones; that 
is, by en the Art to a greater nn, 


a) Exp, U. 4) ib. „,. v 5 
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LECTURE XVI. 


CONTAINING 


Attempts for reducing PHARMACY 0 & 
greater degree of Simplicity and Efficacy. 
The Sub. E now proceed to conſider how Phat- 
Jeck. macy may be reduced to Simplicity; 
which in Arts appears to include Perfection. 
The Sin- 2. The Simplicity of Pharmacy ſeems to con- 
plicity of ſiſt in ſupplying a few powerful, parable, ſafe, 
Pharna9<and agreeable Medicines, for the Cure of Diſ- 
TT OT Fe ph e ny 
De F:te 3. Thoſe verſed in the Hiſtory of Phyſic ob- 
of Medi- ſerve that Remedies have their Run, or Revo- 
cine). lutions of Fate and Fortune; many of them 
being highly eſteemed or magnified for a Sea- 
| fon, and afterwards thrown aſide and neglected. 
4. Not to mention the Medicines celebrated 
by the Ancients, there are Numbers of others 
which have had their Revolutions almoſt within 
our own Memory. The Elixir Proprietatis of 
Paracelſus, the Liquid Laudanum of Helmont, the 
Sal volatile oleoſum of Sylvius, the Aperitive Tinc- 
ture of Mabius , the Antibectic of Poterius, the 
Aqua benedifta, or Vinum emeticum, of Rulandus, 
the Bezoardic Powder of Sennertus, Ceruſe of An- 
timony, and many more, have been extrava- 


* A That is, Spirit of common Salt neutralized with Salt of 
Tartar, and tinged with Red Roſecs. 


gantly 
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gantly valued in their Time; but are now ſunk 
in the Eſteem of Phyſicians. And thus perhaps 
our preſent Opiates, our Salt of Vipers, our 
Pearls, our Bezoar, our Aurum fulminant, &c. 
may loſe their Credit hereafter, or give Way to 
others of no greater Efficacy. 8 

5. If we enquire into the Cauſe of this Inſta- Cay of 
bility in Pharmacy, it does not appear owing“ꝰeir Fate. 
to the Medicines themſelves, but rather to the 
Inattention, Levry, and Raſhneſs of Men: In- 
attention, in not ſufficiently regarding and diſ- 
tinguiſhing between the Kinds and Differences 
of Diſtempers and Conſtitutions; Levity, in 
preſently changing one Medicine for another, 
if the expected Effect is not ſoon procured ; and 
Raſhneſs, in uſing ſuch Medicines as come re- 
commended by incompetent Judges, or unfair 
Repreſenters. 5 

6. If the Cauſe were owing to any Changes in 
the Medicines themſelves, we could have little 
Hopes of redreſſing the Evil; but as it is owing 
to ourſelves, we are hence encouraged to look 
out for a Remedy. | , 

7. The Art of forming a ſound Judgment of xl 
the Succeſs and Virtues of Medicines is ſo little g. 
known, that the Mind uſually fluctuates therein, 
as being deſtitute of a ſecure Foundation; and 
conſequently is led by Rumour, Opinion, and 
Example, inſtead of the-true Light ariſing from 
careful Obſervation,and well digeſted Experience. 
| Whence it frequently happens that unlucky 
Events are attributed to uſetul Medicines; whilſt 
ſuch Events were really owing to ſome other 
Cauſe. = 

8. This Inattention is ſucceeded by Levity and * 
Raſhneſs: For when a Medicine thus fails to 
anſwer the Expectation conceived of it, it is uſual 
to reject it with Contempt, and * to 
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ſeize, in its Stead, the firſt new one that comes 
ſtrongly and vehemently recommended ; which 
again, after Trial, is frequently rejected in the 
— Manner as the former. And thus the Lives 
of Phyſicians are often ſpent in flying from one 
Medicine to another, without fixing upon thoſe 
chat are ſtable, or ſuch whoſe Virtues are duly 
; determined and aſcertained. 41.4 
9. This perverſe Temper or ill Habit of the 
Mind muſt therefore be cured; or elſe Phyſi- 
cians will continue to fluctuate, and never bring 
Pharmacy to a State of Perfection. | 
10. The Way of reftifying this all Habit, we 
apprehend, is to acquire a Competency of ſound 
and fundamental] medicinal Knowledge, by keep- 
ing ſteady to the Uſe of a few ſimple Medicines 
which are eaſily prepared, no way hazardous, 
and yet powerful in their Effects: And to ſhew 
the Way of procuring a few ſuch Medicines, is 
the Deſign of our preſent Lecture. 

11. We judge that all Medicines are commo- 
diouſly reducible to four general Claſſes ; wiz. 
Evacuants, Alterants, Strengtbeners, and Quieters : 
For as all the Cauſes of Diſeaſes muſt regard 
either Quantity, Quality, or Motion, the Medi- 

cines adapted to theſe Cauſes will be either Eua- 
cuants, Alterants, Augmenters, or Appeaſers of 
Motion in the Body. 
12. It muſt, however, be obſerved, that un- 
der each of theſe general Tribes of Medicines 
there are ſome better adapted than others to the 
Diſeaſes of particular Parts. Thus it is Matter 
of Obſervation, that Mercury particularly affects 
the ſalival Glands, Cantharides the Bladder, 
Sc. all which Remedies are to be collected, as 
ſo many particular Inſtances, under our reſpec- 
tive general Heads of Medicines. And by duly 
proceeding in this Manner, it ſhould ſcem that 
we 
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we might eaſily fix. upon a ſmall Collection of 
Remedies, able, with a proper Regimen, to 
cure the ordinary Diſeaſes. 

13. At leaſt, by throwing out of our 
Collection ſuch as are certainly found to be of 


ſmall Efficacy, or certainly dangerous, we might 


greatly retrench the preſent Set of Officinals, and 


bring the more ſerviceable of them within the 
Compaſs of a portable Cheſt, And with this View 
we ſhall endeavour to point out ſome of the 
more efficacious, parable, ſafe, and agreeable 
Evacuants, Alterants, Screngtheners, and Qui- 
eters; 'all along fixing a Mark upon thoſe which 
we take to be either unſafe or inſignificant. 
14. Our firft Experiment will ſhew a Method 
of procuring a ſafe Emetic; the ſecond will ſhew 
how to prepare a ſafe Purgative z the third how 
to prepare a ſafe Perſpirative; the fourth how 
to prepare a ſafe Alterantz the fifth how to 
prepare an innocent Strengthener; and the ſixth 
how to obtain a powerful Quieter, or Anodyne. 


EXPERIMENT J. 


An eaſy and ſample Method of obtaining a ſafe and 
gentle Emetic. 
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15. Two Drams of the common white Ipeca- An Emetie 
cuanha being reduced to fine Powder, and infu- prepared. 


ſed for two or three Days in half a Pint of white 
Lisbon Wine, in the Cold; if the clear Liquor 


be decanted, freſh Wine may be added to the 
remaining Powder, ſo as to extract all the Vir- 
tue, which it will thus yield to Wine in the Cold. 

16. This Infuſion of 1 
pears to be the moſt ſ 


ſafe, gentle, and agreeable 


Emetic hitherto known: Whence it may in moſt 


Caſes be ly ſubſtituted for the Vinum bene- 
Properly —— 


cuanha in Wine 8 
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_ dium, the Tartarum emeticum, and the other an- 
timonial Emetics; which are all attended with 
ſome Degree of Virulency and Uncertainty in 
their Operation. | 1 

ana. 17. The Ipecacuanha Root, upon a proper 
Faxarys) WR by — of Water and Spirit or 
| Wine, is found to contain a direct ſaline and 
reſinous Part, whereof the ſaline is the larger; 
whence even an aqueous Infuſion of the Root 
will largely extract its Virtues: So that a ſtrong 
White Wine ſeems a Menſtruum well adapted 
to the Extraction both of its ſaline and reſinous 
Parts, on account of the large Proportion of 
Water, and a leſs of inflammable Spirit, that 
it contains. Add to this, that Emetics, as well 
as Purgatives, are found to act the freer, eaſier, 
and quicker, when joined with Wine, or other 
ſtrengthening ſpirituous Vehicle. However, af- 
ter both Water and Spirit of Wine have ſucceſ- 
fively acted upon this Powder, it ſtill retains 
ſome Virtue ; ſo that its Power is greateſt when 
given in Subſtance : Whence our preſent Me- 
thod of extracting a Tincture from it with Wine 
only abates its Violence, and, in ſome Mea- 
ſure, moderates its Operation; ſo as to fit it for 
weak Conſtitutions, or render it almoſt univer- 

ſally ſafe. | | 
Net impro- 18. This Root may, therefore, paſs for one 
ved by of thoſe Simples which are little or nothing im- 
19. proved by a chemical Treatment; Nature ſupply- 
ing it almoſt ready prepared to our Hands, ſo as 
to require no more than drying and Reduction 
to Powder, at moſt no more than a bare Infu- 
ſion in Wine, to render it a ſafe Emetic. 
Fariher 19. Now, being once poſſeſſed of ſuch an 
Uſes, Emetic as this, which ſeems to include the Ex- 
cellencies of all thoſe of the fame Tribe, it is 
doubtleſs proper to practiſe the Method of Rejec- 
Wits "on 5 tion 
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tion upon the reſt; or at leaſt to examine whe- 


ther any of them deſerve to be ne m 
kept in the Shops. 

| caſh We obſerved above *, that the common 
antimonial Emetics, of which there is a great 
Variety, are virulent, or in ſome Degree poiſon- 
ous; and therefore not to be truſted, when ſafer 
can be procured to anſwer the End. *Tis true, 
ſome Practitioners have ventured to give Arſenic 
itſelf, in the Quantity of a few Grains, as an 
Emetic; and thus it ſometimes operates violent- 
ly, after the Manner of the emetic Preparations 
ot Antimony, which are nearly allied thereto; 
But as we certainly know, by many fatal Inſtan- 
ces, that Arſenic is a virulent Poiſon, even in 


a ſmall Doſe; it may ſeem a Kind of Madneſs . 


4 uſe it as an Emetic, when Ipecacuanha is at 
Hand. And the fame 1s to be underſtood, tho? 
in a leſs Degree, of the Mercurius Vitæ, Glaſs of 
Antimony, Antimonial Cups, the Perpetual Pills, 
the Sulphurs of Antimony, and indeed all other 
draſtic Emetics; which have a direct virulent 
Virtue, and, if given in too large a Doſe, pro- 
duce poiſonous Effects. And here we do not 
except emetic Tartar itſelf ; which, unleſs pru- 
dently diluted with Wine or ſome Cordial Wa- 
ter, is apt to prove not only uncertain and chur- 
liſh in its Operation, but ſometimes virulent or 
poiſonous; eſpecially when exhibited in a dry 


Poiſonous 
Emetics. 


Form, as in that of Pills, Powder, or Bolus: 
For all antimonial or other metalline Emetics, 
coming in a dry Form into the Stomach, ſeem. 


to lodge in its membranous Coats, and ſtimulate 


and corrode them; fo as to occaſion Spaſms, 


Convulſions, Sc. after the Manner of Poiſons, 


9 8. 16. 


1 


21. And: 
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21. And tho* Solutions of Vitriol, Verdi» 


greaſe, and various Preparations of Copper, 


have been, and: ſtill continue to be, uſed as 
Emetics, and generally operate quick; yet we can- 

not judge ſuch Preparations. ſafe,» or any way 
comparable to Ipecacuanha for Safety. And 


even thele cupreous Emetics, when given in a 


large Dole, have a corroſive Effect upon the 
membranous Parts of the Stomach; io as to 
prove, in a leſs Degree, poiſonous. And thus, 
if the whole Tribe of Emetics were carefully ex- 


-amined, and their Effects noted from compe- 


tent Experience, we judge they would moſt of 
them be found unſate or dangerous; and con- 
ſequently deſerve to be baniſhed the Shops, as 
Emetics, whilſt their Place may be ſo well ſup- 
plied by Ipecacuanha. And this Method of Exa- 
mination and Rejection being duly practiſed, 
might, as we apprehend, thin our Shops, and 


reduce the Bulk of our Pharmacopceias, to the 


great Advantage of Pharmacy and Medicine. 


Everericrnt TE: 


An eafy Method of procuring a ſafe and effeiual 


Purgative. 


A Cathar- 22. If in a Quart of Dulwich- Water we diſ- 


tic prepa- 
red. 


ſolve an Ounce of fine Manna, and half an 


Ounce of black Tamarinds, then ſtrain off the 


Liquor clear, we ſhall obtain an agreeable pur- 
ging Ptiſan, or cathartic Liquor, in a Doſe ſut- 
ficient for a full-grown Perſon of an ordinary 
Conſtitution; the Whole being drank at ſeveral 
Draughts, in the Space of about an Hour and 
half, or two Hours. 

23. It appears to be Matter of Obſervation, 


that the common purging mineral Waters operate 


with 


. ˙ . ²⅛˙ Ä . — 
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with more Eaſe, Gentleneſs, and Safety, than The ni 


almoſt any Cathartics of the Shops; and ares] 


require to be concentrated by boiling, or.quick- 
ened, in ſome Caſes, to prevent the Trouble of 
taking two or three Quarts for a Doſe, Our pre- 
ſent Experiment, therefore, ſhews the Method of 
quickening theſe Waters, by the Addition of 
innocent Purgatives; ſuch as are Manna, Tama 
rinds, Epſom- Salt, Tartarum tartarizatum, Tar- 
tarum vitriolatum, &c. | 5 


24. The Shops and common Diſpenſatories 7-vio/:»t 
abound with purgative® Medicines, - many of # be - 
them draſtic, or violent, and fome of them vi- ed. 

rulent, or almoſt poiſonous 35 of which Kinds we 


reckon Rofin of Falap, Elaterium, Scammony, Cam- 


Boge, Coloquintida, Aſarum, &c. all which are of 


a cauſtic Nature, when given crude and alone, 
ſo as to prove mortal in a large Doſe : Whence 
we apprehend that the crude and ſeparate Uſe 
of all ſuch Purgatives ſhould be baniſhed; eſpe 
cially as there are numerous Inſtances of their 
deleterious and poiſonous Effects, and as we are 
abundantly een of ſafer and more gentle 
Kinds; for Example, Rhubarb, Manna, Tama- 
rinds, Caſfia, Cremor Tartari, Epſom-Salt ; and 


particularly the purging mineral Waters, Or if o 
the Uſe of the more violent purging Simples be eq milder. 


ſtill retained, let them at leaſt be boiled in Wa- 
ter; which is a certain way of rendering them 
milder, and diſcharging a great Part of their 
Malignity. And for the purgative Roſins, par- 
ticularly thoſe of Jalap and Scammony, we 
would recommend them to be ground fine, and 
beat into a Paſte, with twice or thrice their 
Quantity of blanched Almonds; which, by their 
oily Matter, diſſolve the Texture of theſe Ro- 
ſins, and render them more ſaſe and innocent *, 


'® See below Exp. III. 
Aa 2.5. But 
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25. But we do not apprehend that the Art of 
Medicine has any Occaſion for thoſe violent Pur- 


| gatives. Certainly violent Purgatives are ſeldom 
proper, and generally prejudicial. If the ſtronger 


be ever required, we would, inſtead of the for- 
mer virulent Kind, recommend the ſimple Pow- 
der of Jalap Root; which is found to operate 
much more mildly, and with greater Certainty 
and Effect, than its Roſin, Tincture, or other 
chemical Preparations of the Root; which is 
alſo the Caſe of Mechoacan and Rhubarb. 

26. We defire it may be remembered, that 
the deleterious or poiſonous Nature of the vio- 
len: Purgatives above mentioned is much greater 
in the Body than that of the poiſonous Emetics; 
doubtleſs becauſe ſome Part of theſe Emetics is 
ſoon thrown up again by the Stomach; whereas 


the Purgatives deſcend to the Inteſtines, and 


mix with the Juices of the Body : Whence we 
have a ſtronger Reaſon for rejecting the Uſe of 
theſe virulent Purgatives, than the Uſe of the 


virulent Emetics. 
27. And thus we conceive the Matter of Pur- 


gatives may be reduced to a tolerable Degree of 
Simplicity; yet ſo as to leave Variety enough for 
ſuiting the different Diſeaſes and Conſtitutions 
where Purging is required. The Nature of our 
Deſign will only permit us to indicate, as we go 
along, the Heads of this general Enquiry into 
the Means of reducing Pharmacy to an elegant 
and uſeful Simplicity; the Introduction whereof 
is not to be expected from private Hands.. 


"EXPER 1- 
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Finn NT III. 


A facile and ſimple Method of preparing a afe and 
Mectual Sudorific. 


28. If an Ounce of refined Camphire be beat, 4 Sadr. 
and ground, in a Marble Mortar, with cafe! prepa- 
Ounces of- blanched Almonds z the Camphire”** 
will be thus ſubtilly divided, and brought into 
an uniform Maſs, fit for the torming of Pills, 
Boluſes, &c, ſo as to be commodiouſly taken 
in the Way of a Sudorific, Diſcutient, or Per- 
ſpirative Remedy; the Doſe whereof may be 
aſſigned betwixt the Limits of three Grains and 
forty. | 
29. Sudorific, Perſpirative, and Alexiphar - Luan. 
mic Medicines, , make a large Part of the com- 
mon Diſpenſatories: We judge that their Places 
may be advantageouſly ſupplicd by a few power- 
ful ones of approved Virtues z among which we 
eſteem this of Camphire as a principal one, or 
at leaſt ſuperior to Gaſcoign's Powder, Lapis Con- 
trayervæ, Bezoar, &c. whole Virtues at beſt ap- 
pear to be ſmall. 
30. We are ſenſible that the Qualities of Cam- 
phire are not univerſally agreed on by Phyſicians z 
0 ſome eſteeming it hot, and others cold; ſome of 
* great, and others of little Efficacy, 1 Caſe 
it is not to be decided by Authorities, but Expe- 
if rience 3 which ſeems to declare that Camphire 
is one of the moſt powerful, moſt immediate, 

and moſt innocent Perſpiratives, Sudorifics, and 
Alexipharmics hitherto known: For a large Doſe 
of it, ſuppoſe a Scruple or more, being diſſolved 

in Spirit of Wine, and given to a healthy Perſon, _ 
i does not increaſe the Pulſe, or excite a præter- 
natural Heat; but rather cauſes a remarkable 
Aa 2 Coolneſs 
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Coolneſs and Compoſure, with a gentle Sweating, 
or Increaſe of Perſpiration. So little have the 
Virtues of this Medic icine been underſtood; or 
ſo little can the Virtues of Medicines be dedu- 
ced from their apparent Properties, or from rea- 


ſoning a priori 


31. The natural and medicinal Hiſtory of this 
Drug well deſerves to be traced: It appears to 


be an eſſential Oil, of peculiar Properties; tho“ 


ſome would have it a Roſin, and others a Gum. 
Certainly it ſtands alone, as a Thing ſui generis; 
or a Body wherein the Nature of Roſins, Gums, 
and effential Oils, all meet in ſome Degree. It 
is perhaps one of the moſt diſcutient and ſubeile 
Remedies hitherto diſcovered: Whence it proves 
highly anodyne, perſpirative, and preſervatory. 


Ad we judge, from certain Obſervations and 


Farther 
Uſes. 


iments, that if the full Virtues of this Con- 


erete, both internal and external, were ſuffi- 


ciently known, it might ſupply the Place of nu- 
merous other Drugs and Preparations, to the 
Eaſe and Advantage of Pharmacy. 

32. In particular, we would recommend this 
Medicine to be uſed inſtead of the common ſu- 


dorific Decoctions of the Woods, in Caſes botn 


of the recent and inveterate Lues Venerta : It 

may alſo be advantageoufly mixed along with 
the Balſams,, or fine Furpenrimes, commonly 
uſed at the cloſe of that Diſtemper. In ſhort, 
we recommend it in all inflammatory, putrid, 

ilential, and even maniacal, Diſeaſes. And 
whoever has the Secret of prudently j joining this 
ſimple Medicine along with Nitre, may, as we 
apprehend, perform Cures ſcarce to be expected 
from' other Medicines ere uſed” for the 


fame . 


| Pix i 1 
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EXPERIMENT IV. 2 
An eaſy and ſimple Method of procuring. a ſafe and | 
powerful Alterant. 52 


33. If an Ounce of well purified Nitre, 4, Ile 
and two Scruples of Cochineal in Powder, bean from 
boiled in five or ſix Ounces of Water; and the Mere. 
Solution be filtred, and afterwards evaporated 
to Drineſs, keeping the Matter ſtirring as it 
thickens; a fine red or purple Powder will be 
left behind; that is, the Nitre will be thus diſ- 

guiſed, aud reduced to a Form fit for taking in 
2 Way of Bolus, Powder, or Solution, with any 
convenient Vehicle. — 

34. Nitre thus prepared, in order to conceal Ur. = 
ſo common a Thing, we judge to be an.extremely _ 
ſaſe and uſeful Alterant, capable of produ- 
cing conſiderable Effects in the Body, without 
cauſing any diſturbance, or ſenſible Evacuation, 
unleſs in the Way of a Diuretic; in which 
Reſpect it operates as an Evacuant. 

35. It is remarkable of Nitre, that it may Virtues. 
with Safety be injected into the Blood. Mal- 
pigbi injected fix Ounces of its Solution into the 
Jugular Vein of a Dog, without obſerving any 
other Effect than its proving diuretic. It is far- 
ther obſervable of it that it heightens the florid 
Colour of extravaſated Blood, and excellently 
preſerves it from Putrefaction; yet does not li- 
quify freſh and warm Blood, as has been ima- 
gined, but ſomewhat thickens it, almoſt in the 
Manner of a Mucilage : Which may give us the 
phyſical Reaſon of many of its Effects in the Body; 
as particularly its allaying Iaflammations and 
Fevers, its ſtopping Hemorrhages, curing the 
0g of Blood, c. 

Aa 3 36. if 
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36. If the medicinal Virtues of this ſimple 
Medicine were to be enumerated, as they ſtand 
confirmed by competent Experience, perhaps 
they would prove more numerous than thoſe of 
almoſt any Medicine hitherto known. It has 
beeh found ſerviceable in the Stone, and Stop- 
pages of Urine 3- in Deliriums, in malignant 
Fevers, in Diarrhoeas attending the - confluent: 


' - Small Pox, Sc. ſo as to prove a Kind of general 


Remedy. And as all theſe Excellencies of the 
Medicine are joined with that defirable Property 
of being innocent, or ſcarce any Way prejudicial 
to the Body; it may ſeem ſtrange that it ſhould 
be ſo little uſed, or that Medicines no Way com- 
parable to it ſhould be preferred before it. 

37. Poſiibly the mixing of Nitre with other 


ai/ejicemed Medicines may have occaſioned its Virtues to be 


leſs known, or obſerved ; perhaps that Humour 
of changing Medicines, almoſt every Day, may 
not have given it the Opportunity of ſhewing it- 
ſelf; but chiefly that ſtrange Method of jum- 
bling many Simples together in one Medicine, 
ſeems to have prevented the due noting of the 
Effects of this and other ſimple Remedies. We, 
therefore, wiſh that the Medicinal Hiftory of Nitre 
were drawn up, with Care and Judgment; as. 
being perſuaded, that both Pharmacy and Me- 
dicine might, by means thereof, be brought much 
nearer to Simplicity and Terasse tnan they 
are at "preſent. 


EXPERIMENT. Y. 


An artificial Metbod of preparing a powerful and 
innocent & ROOTS | | 


38 We put balf a Pound of the beſt A 
Bark, reduced to fine Powder, into a pr 
pre 


His and poured 224 it tO Qarts of * 
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of Wine; then ſhaking them well together, ſet 4 en- 


them to digeſt in a Sand-heat for two or three %“ Fa- 
Days, till the Spirit of Wine appeared of 9 
deep red Colour, inclining to Purple. We 
now ſtrained the Tincture through a cloſe 
Linen, and committed the Feces at laſt to the 
Preſs, Then returning the Preſſings, or re- 
maining Powder, into the ſame Glaſs, we 

ed thereto two Quarts of ſtrong White Wine, 
and again ſet the Matter to digeſt for two or 
three Days ; then ſtrained as before. After this 
we put the two Liquors. into a Glaſs- Body, and 
diſtilled off a large Part of the Spirit of Wine ; 
then evaporated the Remainder in a glazed Veſ- 
ſel, taking Care to keep the Matter ſtirring, and 
waſhing down, with ſome of the Spirit of Wine, 
the reſinous Parts that adhered-to the Sides f 
the Veſſel. When the Matter began to grow 
thick, we added to it three Ounces of the Syrup 

of Orange-Peel; and thus brought the Whole to 
the Conſiſtence of an Extract. 


39. This Method of extracting the Virtues n Hiker 


the Bark is the Invention of M. Carat; who ex- 
perienced its Succeſs in a large Practice for fifteen 
Years, wherein he never found it fail him, for 
the Cure of all Sorts of Intermittents: We have 
ourſ-lves alſo had a competent Experience of its 
Succeſs z and found it anſwer better than any 
other Preparation of the Bark we have feen : 
Whence we judge it the beſt Manner hitherto 
known of preparing an Extract from the Bark, 
ſo as to render it more innocent and effectual. 


«3 


-. 
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40. The Proceſs was formed upon this Suppo- gurinat: 


ſition, That the Bark contained a Roſin and a 

Salt for its principal component Parts; to the 

Extraction whereof the two Menſtruums are well 

adapted. And, in Effect, we find that Spirit of 
Wine does extract a Kind of Roſin frotm the 

| Aa 4 Bark; 
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Bark; and Wine ſuch a Part as renders it able 

to cure ſome Kinds of Intermittents in certain 

Conſtitutions : Whence theſe two Menſtruums, 

doubtleſs, take up the more medicinal Parts of 

this Subſtance, leaving its more woody or fibrous 

Part behind; which probably occaſions that 

Stoppage and troubleſome Weight at the Stomach 

we otten hear complained of after taking large, 

Q .antities of the Bark in Subitance. 

41. The two finer and more medicinal Parts 

of the Bark being thus extracted, they are com- 

modiouſly joined together again by the Iaterpo- 

ſition of the Sugar contained in the Syrup ; ſo 

as to form an elegant Whole, that may be aro- 

matized at Pleaſure with the eſſential Oil of 
Mint, Cinnamon, or Cloves. 

Regimen. _ 42. The Dole, and Method of exhibiting this 
Preparation of the Bark, are the ſame as the 
common; and though a much larger Doſe ſhould 
be given, it has not been found to produce any 
ill Effect The Uſe of this Medicine is alſo at- 
tended; with a quicker Recovery of the natural 
Complexion, Vigour, and Freſhneſs, than the 
Uſe of the crude Bark. And as the Medicine 
appears to be thus rendered fo powerful and 
innocent, perhaps it may be proper to try it 
alſo in ſome other weakening Diſtempers, beſides 
Inter mitting Fevers. 

Eleoſae- 43. There are many other powerful and in- 

charums nocent Strengtheners, beſides this Preparation 

3 of the Bak; among the principal whereof come 

: the capital Aromatics, Cinnamon, Cloves, Nut- 
meg; or rather their eſſential Oils; which being 
made into Elæoſaccharums, afford as potent Cor- 
dial Medicines, in a commodious Form, as can 
well be expected. But if more compounded 
Medicines, are required. we would recommend 
the Vie of a compound E. eee, conſiſting 


* +141 q of 


Of femple Pharmacy. 


of a ſew ſelect aromatic Oils, and the richeſt 


Gums and Balſams, as one general Cordial, or 
compound Strengthener. And thus a Medicine; 
might be eaſily contrived, that ſhould collect 
in itſelf, or concentrate, the Cordial Virtues 
diſperſed in ſeveral capital Ingredients. Thus 
for Example, Camphire, Balſam Peru, Balm of 
Gilead, the eſſential Oils of Cinnamon, Lignum 
Aloes, Myrrh, Sc, are all homogeneous, and 
capable of being united either alone, or with 
Spirit of Wine, or Sugar; ſo as to be given 
with all lnb Advantage and Cock. 60 
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44. We Ws half. an Ounce, 1 Opium, and r- 


diflolyed i it with a gentle Heat in five or ſix times red. 


its own Quantity of fair Water; then ſtraining 
the Solution, and exhaling away the ſuperfluous, 
Moiſture, in a temperate Sand- heat, we reduced 
the Matter to a dry Subſtance; which being 
ground in a Glaſs-Mortar, with twice its own 
Weight of hard Loaf- Sugar, ſeems to afford us 
one of the beſt or mildeſt Preparations of Opium z 
and may be given from one mg. to three or 
four for a Doſe. 


45. By diſſolving the Opium, in Water, ve Len 


get rid of its more groſs and reſinous Parts, 
which are found much more pernicious than the 
reſt 3. and by dividing its Parts afterwards, 
with Sugar, we. render the Medicine more uni- 
form, reſoluble, and miſcible with the animal 
Fluids; and can thus the better adjuſt its Doſe. 
But ſtill this Medicine is not without ſome 
* Property; nor is there any way 

known 
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known to render the Uſe of Opium perfectly 
ſafe and innocent in all Conſtitutions : For if a 
large Doſe of it be given, it is apt to diſturb 
or cloud the Head, cauſe a Vertigo, Delirium, 
or Convulſions; in particular, it proves preju- 
dicial to the Stomach and Inteſtines, which it 


is apt to inflame and ſphacelate; thus acting, 


in ſome Degree, as a Poiſon: Whence a better 
Method of correQing it ſnould be endeavoured 
after, or a more innocent Remedy be uſed in 
its Stead. A Mixture of Nitre and Camphire, 
we apprehend, may ſupply its Place on many 
Occaſions, without any Fear of Danger or Incon- 
venience. b NAA | 


hg 


Regula- 46. Thus. we have endeavoured to give an 
_ of SA Inſtance of a ſimple and fafe Preparation in each 


of the four general Tribes under which we con- 
ceive all Medicines may be commodiouſly ran- 


ged; viz. Evacuants, Alterants, Strengtheners, 


and Quieters. If the Method: we have here ob- 


ſerved were purſued to its due Length, it might, 


doubtleſs, terminate in the certain Diſcovery of 


a few ſimple, elegant, innocent, and powerful 
Remedies z at lealt it would enable us to throw 
out, as dangerous, noxious,” or poiſonous, a 
large Part of our preſent Materia medica, and 
pharmaceutieal Preparations; and a conſiderable 
Fart thereof, as almoſt uſeleſs, or infignificant : 


Whence ſome tolerable Degree of Perfection in 
Pharmacy might be obtained. 


47. Thus all the Medicines that have Lead 
in their Compoſition are ſcarce'to be truſted for 
internal Uſe, We have various Inſtances of the 

iſonous Nature of this Metal; as particularly 
among the Workmen at the White-Lead Houſes, 
the Colourmen, or Grinders of Ceruſe, and 
thoſe who any' way work in Lead, And it were 
ſufficient to baniſh the frequent internal -Uſe of 

| Saccha- 
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Saccbarum Saturni, the Tinctura antiphtbefica, &c. 
to read, in the Miſcellanea curioſa *, how many 
Men were poiſoned by drinking acid Wine 
rendered ſweet with Litharge. 

48. But Metals do not act in the Bod till 
they are once diffolved : Whence crude Mer- 
cury, ſwallowed in large Quantities, proves 
harmleſs, through the Want of a Menſtruum in 
the Stomach, Ec. to diffolve it. But when crude 


— is diffolved by its proper Menftruum, 


in the Preparation of Mercury-Sublimare, 
90 ſee it becomes one of the ſtrongeſt Poi- 
ſons. Lead, Iron, and Copper, being moch 
more eafily diflolved than Quickſilver, are ſel- 
dom taken without ſome remarkable Effect; 
which muſt neceſſarily prove the greater, the 
more of an aeid, or, in the Caſe of Copper, 
even alkaline Humour, is lodged in the Stomach 
or Inteſtines: Whence we derive a phyſical Rea- 
ſon why theſe Metals often produce different 


Effects in different Conſtitutions. The internal 


Ule of the Cryſtals of Silver, though ſometimes 


ſucceſsfully” given in 'dropfical Caſes, ſhould 


hardly: be uuſted, on account of their corroſive 
Acrimony; which has ſometimes vccafioned 


bloody Stools, and extreme. Weakneſs. '- The 


common Tinctures of Copper, and Solutions of 


363 


blue Vitriol, can ſcatce be taken internally witk 


Safety; as being not only emetic, but in ſome 
Degree corroſive and poiſonous. Even the Au- 
rum fulminans, though highly eſteemed by ſome 
as an internal Medicine, cannot be ſafely given, 
unleſs it has been firſt well 'waſhed from its 
Salrs, and does not meet with a ſuitable acid 
Solvent in the Stomach : For in both theſe'Caſes 


it may have dire Effects; of which there have 


* been 
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* 


been remarkable Inſtances. Iron and Tin have 
not been found ſo pernicious to the Body, but, 
rather beneficial; eſpecially Iron, when pru- 
dently prepared and uſed. Indeed, of all the, 
Metals, Iron ſeems to be the moſt i innocent, and 
ſufficiently powerful, tho? diſſolved in ſo weak a 


Menſtruum as Wine. And as this is the Reſult 


of our Method of Rejection applied to Metals 
and metalline Preparations, ſo we apprehend that 
if the ſame Method were applied to the whole 
Materia medica, there would thence reſult the 
diſcovery of ſafe and powerful Medicines for the 
Cure of all ordinary Diſeaſes: Whence we would 
recommend this Kind of Procedure to thoſe who 
* the Improvement of Pharmacy and Bates 


AXIOMS and CANONS. 


1. We learn from the preceding Enquiry, 
That certain Simples are. naturally better pre- 
pared for medicinal Uſe, than by the common 
chemical Treatment; ſuch in particular are Ipe- 
cacuanha, Jalap, Rhubarb, Mechoacan, Gc. 
Tables, or Catalogues, of which Kind of Simples 
ought to be formed, in order to abridge and 
perfect Pharmacy a). | 
= 5, ha =S of the Emetics in common 
Ute, eſpecially the antimonial Kind, are virulent 
and ſomewhat poiſonous, compared to that milder. 
one of Ipecacuanha 5.) 

3- That many of the common violent Purga- 
tives are of an actually poiſonous Nature, and 
therefore ſhould be artificially corrected, or elſe 
make room for more innocent Kinds to be uſed 
in their Stead ; particularly the purging. . 
Waters, Manna, Rhubarb, Cc. | 


2) Exp. I. 6) Eæb. II. J 
* 4. That 


"Of femple Pharmacy. © 365 

4. That the more violent and poiſonous Pur- 
gar ives, ſuch as Elaterium, Coloquintida, Scam- 
mony, Hellebore, &'c. may have their poiſonous 
Quality mitigated, or taken away, by boiling in 
Water and other Expedients 4). 

5. That the Effects of the poiſonous Purgatives 
are conſiderably greater in the Body than the 
Effects of the poiſonous Emetics 5). | 

6. That the two principal Tribes of Evacu- 
ants, viz. Purgatives and Emetics, are reducible 
10 3 few ſimple and eaſy Preparations c). 

7. That Camphire has conſiderable Virtues, 
as a Perſpirative, Sudorific, and Reſolver; be- 
ing capable of uniting with oily Subſtances, and 
bearing a Relation to effentral Oils, Roſins, 
Gums, and Balſams 4). 

8. That purified Nitre has many medicinal 
Virtues ; ſo as advantageouſly to ſupply the Place 
of numerous other Medicines e). 

9. That this purified Nitre has a great Power 
of preſerving the Blood uncorrupted, freſh, and 
florid f). 

10, That many of the medicinal Virtues of 
Nitre do not depend upon its liquifying, bur 
rather upon its jellying the Blood g). | 

11. That the Perfection of Phyſic and Phar- 

macy may have a conſiderable Dependence upon 
the medicinal Hiſtory of Nitre 5). | 

12. That the Peruvian Bark may be rendered 
more innocent and effectual than when given in 
Subſtance, for the Cure of Intermittents, c. 
by Means of a proper Treatment, or by extract- 
ing and uniting its faline and reſinous Parts 

with a ſuitable intermediate Subſtance i). 

13. That this Bark appears to contain three 
very different Parts in a Joofe Texture; viz. a 
roſin, a ſalt, and a woody Subſtance ck): 

Mi. % ib. ©) EN I. ur. , Ein. 
e) Kp. IV. /) ib. g) ib. Y ib. 7) Zap. V. ) ib. | 
14. That ' 


366 LECTU RE THE SIXTRENTH, 


14. That poſſibly the reſinous and faline Ex- 
tracts of the Bark may be ſerviceable in curing 
more Diſeaſes beſides Intermitting Fevers; 5 
that probably the 5 8 Failure of the com- 
mon Infuſions and Extracts of this Drug are 
owing to their containing much of its reſinous 
Part without the ſaline one, or the ſaline Part 
without much of the reſinous; and not a due 
Mixture and full Proportion of the two, as they 
are naturally found in the Bark itſelf: Whence 
the Subſtance has generally proved more effectual 
than any of thoſe imperfe&t Extrafts, Tinctures, 
or Infuſions a). 
15. That powerful Strengtheners, or Cordi- 
als, are obtainable from a Mixture of the richeſt 
Balſams, and eſſential vegetable Oils 5). 
16. That Opium may be ſo prepared as to 
become more innocent than in the common Me- 
9 of treating it c). 
. That a leſs noxious Quieter is wanted 
8 Opium, and may, in ſome Meaſure, be 
ſupplied by Nitre and Camphire d). 
138. That no Preparation of Lead can be long 
or freely uſed internally, without conſiderable 
. * | 
That the common Solutions and Prepara- 
3 — of Copper, Silver, Gold, and Mercury, 
are hardly proper for internal Uſe; nor even 
Tin and Iron, unleſs prudently prepared with 
gentle Menſtruums, and cautiouſly given 7). 

20. That there are rational Grounds to expect 
ſome conſiderable Improvements in the preſent 
State of Pharmacy and Medicine, by a due En- 
quiry, and a proper Uſe of the Means conducive 


to this End g). 


a) Exp ) ib. 9 Exp. VI. 4 ib. ) S:; 
F) ib. 3 A the whole Tong pam. | x 
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LECTURE XVII. 
con AIN IXO 


MINERALOGY; or the Art of Mining : 

With the previous Operations to Metal- 
lurgy; viz. Roaſting, Stamping, Waſh- 
ing, and the Bujineſs of Fluxes. 


E are now entering upon a large, and 23, $.4. 
extremely uſeful Branch of Chemiſtry 3. 
the Buſineſs of Mineralogy and Metallurgy. © 
2. By Mineralogy we underſtand that previous Minere- 
Part of Metallurgy, which teaches the Ways of /agy,whar. 
finding, judging, and digging Mines; with the 
Uſes of Salts and Earths for making Fluxes, in 
order to the aſſaying and ſmelting of Ores for 
their Metals. 
3. By Metallurgy we underſtand the Perform- Metallur- 
ance of thoſe ſeveral Operations required to ſe-& what. 
arate Metals from their Ores, for the Uſes of 5 
ife. And according to this Diſtinction we ſhall 
beſtow one Lecture upon Mineralogy, and another 
5 Metallurgy, in the Senſe we have here ex- 
Mined them. 


l 4. Mineralogy is an Art that requires a confi- N. 
derable Compals of Knowledge, before it can be t Minera- 
practiſed to Advantage: For as this Art includes /2y- 
the Diſcovery, Sinking, and Working of Mines; 
it requires a competent Skill in the Nature, Efu- 
via, and Effects of mineral Matters, whether 
Earths, Salts, Sulphurs, Stones, Ores, Bitu- 
| Seas 
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mens, Gems, or Metals. It likewiſe requires a 
Knowledge of the internal Structure of the Earth, 


and its various Strala; with a competent Skill in 


ſubterraneous Architecture, Menſuration, Hy- 
draulics, Levelling, and Mechanics; without 
which we can never judge what Mountain, 


Plain, or Valley, is proper to be dug; in what 


Manner to dig it; how to diſcharge the Water 
that may flow in upon the Works; how the 
Beds of Ore and Stone will dip, or run; how 
the various Kinds of Earths, Marble, and other 
mineral or metallic Matters, are to be cut 


through, or broken; or how the general Proceſs 


Pualifica- 
tions of a 


Metallit. 


of Mining ſhould be conducted, in order to 
procure, With the leaft Expence, or bring to 
open Day, the principal Matter or Ore re- 
quired. 
5. And even when all theſe Difficulties are 
conquered, no more than half the Work is effect- 
ed; and ſtill the End can never be obtained 
without a tolerably exact Knowledge of ſeveral 
chemical Operations; viz, Trituration, Torre- 
faction, Lotion, Calcination, Cementation, Fu- 
ſion, Amalgamation, Vitrification, Sublimation, 
Diſtillation, and the like: Whence it might be 
laid down as a Rule, That every directing Me- 
talliſt ſnould not only be tolerably verſed in the 
ſeveral Parts of Natural Philoſophy, but parti- 
cularly be well acquainted with Chemiſtry. 
6. And perhaps it may not be rare 
intimate, that many metallurgical Attempts have 
miſcarried, merely for Want of a competent Skill 


to conduct them. The under Workmen in this 


Way are generally a head-ſtrong, ignorant Peo- 
ple, that cannot be managed without the Uſe of 
ſome good . political Rules, and a Knowledge 
much ſuperior to their own. Yet how little 


ſoever the Art of Mineralogy may have been 


under- 


— 
- 
5 . —＋ 
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underſtood, Hiſtory affords us numerous Exam- TheSucce/+ 
ples of plentiful Fortunes and immenſe Treaſures 7 Mizing. 


raiſed from Mines, as well by private Perſons, . 
as by particular States and Kingdoms. Bur the 
Vulgar, and even Philoſophers unverſed in 
Trade, generally reckon the Buſineſs of Mining 
unproſperous, and at beſt precarious and un- 
certain; eſpecially when compared with Agri- 
culture, or other Arts exerciſed more in the 
open Day. | 


7. The Truth is, Mines are liable to many The Profe 


Contingencies; being ſometimes poor, ſome- * 
times ſoon exhauſtible, ſometimes ſubject to 
be drowned, eſpecially when deep, and ſome- 
times hard to trace, Yet there are many In- 
ſtances of Mines proving highly advantageous 
for hundreds of Years. The Mines of Pott 
are, to this Day, worked with nearly the ſame 
Succeſs as at firſt; the Gold Mines of Crem- 
nitz have been worked almoſt theſe thouſand 
Years ; and our Cormſb Tin-Mines are extreme- 
ly ancient. In general, the Profit of Mines, 
compared with that of Agriculture, is immenſe- 
ly greater in the ſame Time, ſo as to compen- 
ſate largely for its Uncertainty. Even Lead- 
| Mines generally yield twice or thrice the Re- 
turns of the richeſt Soils, cultivated in the ordi- 
nary Manner, either by Nature or Art. Whar 
then ſhall we ſay of the Mines that are rich in 
the nobler Metals? The neat Profit of the Sil- 
ver alone, dug in the Miſuian Silver-Mines of 
Saxony, in the Space of eighty Years, is computed 
at an amazing Sum“. 


8. Many Mines have been diſcovered by Ac- Accidental 
cident. A Torrent firſt laid open a rich Vein P Heve- 


of the Silver - Mine at Friberg in Germany. Some- 


See Petr. Albin. in net. Miſa. Miner, German. | 
B b times 
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The Art of 9. The Art of Mining does not wait for theſe 


Min ing. 


How to l. 
preflifed. 


Signs of a 
Mime. 
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times a violent Wind, by blowing up Trees, or 
overturning Rocks, has diſcovered a Mine. The 
ſame has happened by violent Showers, Earth- 
x rape Thunder, the firing of Woods, or even 

e OP of a Plough- Share, or a Horſe's 
Hoo | 


favourable Accidents ; but directly goes upon the 
Search and Diſcovery of ſuch mineral Veins, 
Ores, or Sands, as may be worth the wn 
for Metal. 

10. The artificial Inveſtigation and Diſcovery 
of Mines depends upon a particular Sagacity, or 
an acquired Habit of judging, from particular 
Signs, that metallic Matters are contained in cer- 
tain Parts of the Earth, not far below its Surface. 

11. The principal Signs of a latent metallic 
Vein ſeem reducible to general Heads; ſuch as 
(1) the appearance of certain mineral Waters 
(2) the Diſcolouration of the Trees or Graſs ; 
(3) Pieces of Ore on the Surface of the Ground; 
(4) the Riſe of warm Exhalations; (5) ecullic 
Sands, /and the like : All which are ſo many 
Encorragements for making a ſtricter Search 
near the Places where any Thing of this Kind 
appears. Whence Rules of Practice might be 
formed\for reducing this Art to a greater Cer- 
tainty 


The Art of 12, But hen no evident Signs of a Mine ap- 


Baring. 


pear, the ſkilful Mineralift uſually bores the 
Earth in ſuch Places as, from ſome Analogy 
of Knowledge, gained by Experience (or by oh 
ſerving the Situation, Courſe, or Nature of other 
Mines) he judges may contain Metal. 

13. This Method of Boring conſiſts in the Uſe 
of a Set of Scooping· Irons, made with Joints, ſo 
as to be lengthened at Pleaſure, and thruſt down 
to a 3 * below the Surface of the 

Earth, 


a 
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Earth; ſo as when drawn out again to bring back 
Samples of the Earth, or mineral Matter, from 
the Depth to which the Iron deſcended; much, 
after the Manner that Samples of Sugar are taken 
out of the Hogſhead by the Inftrument called 
a Reſt. | | wy 

14. After a Mine is found, the next Thing to hen 
be conſidered is, whether it may be dug to Ad- % mey 
vantage. In order to determine this, we are 2 
duly to weigh the Nature of the Place, and its ge. 
Situation, as to Wood, Water, Carriage, Heal- 
thineſs, and the like; and compare the Reſult 
with the Richneſs of the Ore, the Charge of Dig- 
ging, Stamping, Waſhing, and Smelting. This 
is a Matter of common, civil, or ceconomical 
Prudence, ; | 

15. Particularly the Form and Situation of the 
Spot ſhould be well conſidered. A Mine muſt 
happen either (1) in a Mountain, (2) in a Hill, 
(3) in a Valley, or (4) in a Flat. But Mountains 
and Hills are dug with much the greateſt Eaſe 
and Convenience ; chiefly becauſe the Drains and 
Burrows, as the Miners call them, that is, the 
Adits, or Avenues, may be therein readily cut, ſo as 
both to drain off the Water, and to form Gang- 


ways for bringing out the Load, or Ore, &c. 


16. In all theſe four Caſes *, we are to look out Mines, 
for the Veins, which the Rains or other Acci- where % 
dents may have laid bare; and if ſuch a Vein“ you 
be found, it may often be proper to open the 
Mine in that Place, eſpecially if the Vein proves. 
tolerably large and rich: Otherwiſe the moſt 
commodious Place, for Situation, is to be choſen 
for the Purpoſe ;. viz. neither on a Flat, nor on 
the Top of a Mountain, but on its Sides: For 
the Mineraliſt is always to exerciſe his Judgment 


© Ste 3. 18 
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in the due Choice of a Place * begin the 
Work. 

17. The beſt Situation for a Mine i is a moun- 
tainous, woody, wholeſome Spot, of a ſafe, eaſy 
Aſcent, and bordering upon a navigable River. 
Such a Place therefore being the Standard of 
Goodneſs, all others may be judged of as they 
approach to, or recede from it. 

18. Wood is indiſpenſably neceſſary for make- 

ing the neceſſary Inſtruments, Engines, and 


Nuts; as alſo for fencing the Pits, or Avenues, 


If ater, 


Roads , 


and ſupporting the Rock, where large Caverns 
are made by digging away the Ore : And 
again, for ſupplying Fewel to the melting 
Works; unleſs where Pit-Coal will ſerve the 
turn. But though no Wood or Coal ſhould 
grow upon the Spot, it may often be ſupp plied by 
Means of a navigable River, or cheap Carriage. 
And thus there are ſome rich Mines, in the 
hotter Climates, without ſo much as a de 
growing near them. 

19. Plenty of Water ſhould never be want- 
ing, and is beſt ſupplied by a River, from which 
it may be commodiouſly derived, by Pipes, into 
the Lavaderos, Smelting-Huts, Sc. or even 
brought into the Burrows themſelves, and made 
to work the ſubterraneous Machines; Theſe are 
Conveniencies not-to be expected from caſual 
Rains, or the Torrents of the Mountains. 

20. The Roads and Conveniencies of Carri- 
age, to and from the adjacent Parts, muſt be 
likewiſe regarded; as well for the Sale of the 
Metal produced, as the. Conveyance of Goods 
and the Neceſſaries of Life to the Workmen : 
For it rarely happens that Proviſions are afforded 
by the Spot where Merals are found. 

21. The Places abounding with Mines are 
„Sener healthy; as ſtanding high, and every 
way 
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Way expoſed to the Air: Yet ſome Places where And whet. 


Mines are found prove poiſonous, and can by ene Air. 
no means be dug, though ever ſo rich. The 


Way of examining a ſuſpected Place of this 


Kind is, to make Experiments upon Brutes, by 

expoſing them to the Effluvia or Exhalations, 

in order to find the Effects thereof. . 
22. But a conſiderable Advantage may ſome- Metals ob. 

times be made, without the Labour and Expence 2 

of Digging: For as Springs and Rivulets are Mining, 

frequently the Outlets of Mines, it may happen 

that the Sand of ſuch Waters ſhall be worth the 


waſhing for Metal; in which Manner large 


Quantities of Gold-Duſt are often procured. 
And hence it appears to be, that the Sands of 
many rapid Rivers, and even the Sands of the 
Sea in ſome Places, contain Gold ; though the 
latter in ſo ſmall a Proportion as ſeldom to be 
worth the Waſhing. But the Sand of ſuch Ri- 
vers wherein ſtamped Ores are continually waſh- 
ed may frequently deſerve to be aſſayed. : 

23. The Veins of a Mine differ greatly from The dif+- 
each other, in Depth, Length, and Breadth, % Fins 
Some ſtretch obliquely from the Surface towards 
the central Parts of the Earth; and theſe are 
called deep Veins : Others lie ſhallow and circu- 
lar, ſo as to encompaſs a large Space; theſe are 
termed ſpreaiing Veins : Others poſſeſs a great 
deal of Space, both in Length and Breadth; - 
and theſe are called accumulated Veins ; being no 
more than a Space poſſeſſed by a Group of Foſſils 
of one certain Kind. But to give the Hiſtory 
of Veins, and Fibres, which are ſmaller Veins, 
their Differences, their Directions, their Inter- 
ſections, their different Goodneſs, their Diſcon- 
tinuations, their Riſing, Falling, &c. would be 
a large Work. Let it, however, be obſerved, 


that theſe Things ſeem to proceed in a certain 
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order, though the Laws thereof have not been 
ſo well obſerved as to afford us ſure Rules of 
Practice: Whence it ſometimes happens, that 
after a Vein has been ſucceſsfully traced for 
ſame time, it dips, breaks off, or takes a different 
Courſe, leaving the Workmen as it were at 
Fault. 
So + bs 24. When a Vein of Ore is found, and all 
waced, Things prepared for the Work, if the Vein be 
of the deep Kind “it is firſt to be laid bare, and 
a Pit to be ſunk upon it; at the Mouth whereof 
a Shed is to be raiſed, and a Crane, or Barrel 
and Winch, fixed, for drawing up the Ore. The 
Pit is to be ſunk either perpendicular or oblique, 
according as the Vein happens to run. 
And dag. 245. It is alſo uſual, in this Caſe, to cut a Bur- 
row, or Adit into the Side of the Hill. This 
Burrow is uſually cut twice as high as wide, 
that the Workmen may commodiouſſy paſs along 
it with their Barrows and Burdens ; being for 
that Purpoſe uſually about ſeven Foot and a 
half high, and almoſt four Foot wide. If this 
The Bur- Side Pit reaches to the ſunk Pit, it becomes a 
res, how true Burrow, open at both Ends; and thus ren- 
ade. ders the Work more facile and commodious, as 
the Ore may be now wheeled out in Barrows, 
inſtead of being craned up to the upper mouth 
of the Pit. After the ſame Manner it is uſual to 
dig many Caverns into the Sides of the Moun- 
tain, in order to ſcoop out the Ore: So that 
ſometimes there are thus ſeveral Burrows made, 
to the Eaſe and Advantage of the Work. 
The Diz- 26. The Art of Digging the Veins varies 
ging va- according to the Nature of the Vein, or accord- 
rio. ing as it is ſoft or hard. The ſoft Vein is gene- 


3 rally dug with the Spade, and turned out into 


See above, F. 23. 
wooden 
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wooden Trays, placed underneath to receive it : 
But the hard Veins are knocked out with a Py tbe 
Gad, or Kind of Chizzel, and Hammer. But 644. 
if the Ore is ſo hard as to be incapable of break- 
ing in this Manner, they uſually foften it with H Fire: 
Fire; which has the Power of rendering the 
hardeſt and moſt flinty Stones brittle and friable. 
But a ſtill more expeditious Method is the work- 2 
ing with Gunpowder ; by Means whereof much“ 
of the hardeſt Rock may be ſhivered and ſplit 
in a very little Time; a ſmall Parcel of Powder 
being laid in a long Hollow cut for the Purpoſe, 
after the Nature of a Gun- Barrel, and fired as it 
were at a Touch- hole; a ſmall Vent, where the 
Quick- match is applied, being left for the Pur- 
poſe, and the reſt of the Orifice being hard 
ſtopped up with Clay. by 


27. The Manner of purſuing and digging all The Def 
Sorts of Veins, the Ways of unc prop ig r 5 A 
diſcharging the Water from the Works, the a 
ſinking of Air-ſhafts, curing of Damps, and * 
the like, we have no time to deſcribe *; our 

more immediate Buſineſs being the Treatment of 

the Ore, after it 1s dug and brought to open 

Day. For this Purpoſe there are certain pre- 

vious Operations required. of which we propoſe 

to exhi it Examples. Our fr/ft Experiment, 
therefore, will ſhew the Method of Roaſting 
ſulphureous or arſenical Ores; the ſecond will 

ſhew the Method of Stamping and Waſhing of 

Ores; and the third, the Method of preparing 


Fluxes. 

ICS . 

rd- '* See Agricola de re metallica. 
ne- 
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| Exernimant I. 
The Method of Roaſting Ores. 


Munzdic 28. We took a Pound of the common Corniſb 
e. Mundic, and breaking it into ſmall Lumps, ex- 
poſed it upon the Grate of a Furnace, whilſt the 

Fire was made below; and thus at firſt we gently 

heated and torrified the Mundic, but afterwards 

by Degrees increaſed the Fire, ſo as tro make 

the Lumps glow, or appear red hot; in which 

State we kept them for half an Hour, or till no 

an ſulphureous Vapour or Stench roſe from 

em. | 

The Expe» 29. This Experiment ſhews the common Me- 
riment ex-thod of Roaſting Ores, in order to diſcharge 
flained. their ſulphureous, arſenical, or antimonial Parts, 
that might otherwiſe hinder their Fuſion, or 

elſe carry off a conſiderable Proportion of the 

truly metallic Matter in melting. For fear this 
metallic Matter ſhould fly off, we made the 

Fire gentle at firſt; but increaſed it, by Degrees, 

till the Lumps beeame red hot, becauſe other- 

wiſe the Sulphur would not quit its hold; for 
Sulphur requires a naked Fire and the Aſſiſtance - 

of the open Air, before it will burn, or go enti- 

n 
Aud appli- 30. The richer and more tractable Ores have 
ed, tz the no Occaſion to undergo this previous Operation 
kindy of Roaſting, but are uſually committed to Fu- 
%% fion ſoon after being dug up, and ſeparated from 
their Stone, or Mine. However, if they con- 
tain any conſiderable Quantity of Sulphur, or 
Arſenic, it is uſual to roaſt even theſe a little. 


* Cee Lic. II. paſſin. 
31. But 
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31. But ſome Copper Ores are ſo ſtubborn Tethe mere 


and refractory, or hold their Sulphur ſo rena- Arn 


ciouſly, as to require many Roaſtings before they Ores. 


will let it go: being either ſtamped or melted 
after every Operation, ſo that all the Parts may, 


at ſeveral Times, be equally expoſed to the Fire, 


and have their Sulphur Se argon, &* | 6 
32. In the large Way of Buſineſs this Opera- 
tion is uſually 2 in a Trench cut — Wa 1925 
what aſlope in the Ground, that the Air may 
have the er Acceſs at the Bottom: they firſt 
place a Layer of Billet- Wood in this Trench, 
and upon that a Layer of the Ore, in little 
Lumps, and ſo continue, interpoſing a Layer of 
Wood and a Layer of Ore, for three or four 
Stories; when the Pile being compleated, they 
ſet Fire thereto, and make it continue to burn 
ſlowly for ſeveral Days together, during which 
Time there riſes a large Quantity of ſulphureous 
Vapour, that may be perceived to a conſiderable 
Diſtance. 
33. But when the Ore, by repeated Roaſting, 


Stamping, and Fuſing, is become tolerably pure, 


they now finiſh the Operation by throwing it in- 
to a particular Furnace, having a Funnel to in- 
creaſe the Draught; ſo as to make the Fire the 
ſtronger, and diſcharge the ſulphureous Fumes 
in greater Plenty. And this Furnace is ſo con- 
trived, that the open Flame of the Wood may 
play directly upon the Ore; whence all its vola- 
tile Part is ſeparated, and the Remainder left fit 
for the laſt Stamping and Waſhing. | 
34. When the Ores contain a large Quantity The Sul. 

of Sulphur, this uſually ſweats out and runs down Pur, bee 
into Cavities made on Purpoſe to receive it; ; 
whence it may be ladled out, and caſt into 
Moulds. But perhaps the moſt frugal Method 
of roaſting Ores, ſo as to ſave, or collect, on 

, the 
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the Sulphur, or Arſenic, they contain, is not 
generally known and practiſed : For in the com- 

mon Way, a large Proportion. is Joſt, which 

might be collected by Means of a proper Hood, 

in the Form of Flowers; and alſo the riſing Fume 
might, by a particular Structure of the Furnace, 

be made to pals into a large Veſſel of cold Wa- 

ter, and there be condenſed ; as we ſee in cer- 

tain chemical Diſtillations and Sublimations. 

Fitriol ob- 3j. After the poorer and more ſtubborn Sorts 
zainable in of Copper-Ore have been thus ſucceſſively roaſt- 
the waſo- ed, and come to be quenched in Water, or 
„ waſhed, they often impregnate the Water with 
a vitriolic Matter; ſo that ſometimes profit may 

be made by evaporating theſe Waters, and ſuf- 
fering the Vitriol to ſhoot : For the acid Part of 
the Sulphur, here ſeparated by the Fire, is 
greatly diſpoſed to enter the metallic Part of 

the Ore, and diſſolve it; ſo as to form an actual 

blue Vitriol, or Vitriol of Copper, which ſells 

for a conſiderable Price. | | 

Rafing 36. And here it ſhould be remembered, that 
generally Ores rarely yield the leſs Metal for Roaſting ; 
profitable. unleſs the Fire were made too ſtrong, eſpecially 
at the firſt : For when the Yield proves ſmall, 

the general complaint of the Smelters is, That 
the Ore, when ſent. to their Furnace, was too 
little roaſted ; though indeed the fault is often 
their own, in neglecting to make their Fire ſuffi- 
ciently briſk and ſtrong from the firſt; which is 
2 very conſiderable Secret for increaſing the 

Yield of an Ore. . 
The mt 37. There are, however, ſome Reaſons to be- 
alva) in lieve, that many imperfect Ores loſe conſidera- 
perfect bly of their Metal by Roaſting, eſpecially when 
% they are mixed with arſenical, or antimonial, 
Matters, which have a known Property of vola- 
tilizing the impurer Metals, and carrying mw 

E 0 
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* in Fume : Whence, doubtleſs, it is that 
ſome poor Ores and Mundics are commonly 

treated with little Succeſs, _ 

38. The Remedy in this Caſe we apprehend This Incon- 
to be the due Uſe and Application of ſome fixing venience 
Subſtances, whether of an abſorbent, alkaline, or “medio. 
neutral Nature; ſuch as Quicklime, Kelp, or 
Pot - Aſh, dry River-Mud, Clay, Iron-Filings, 
or the like, mixed or ſtratified along with the 
Ore. And by certain Additions of this Kind, 
we doubt not but the Yield of me poorer Ores 
might be conſiderably ene 

39. The Buſineſs of Roaſting Ores may Reafting 
be improved, and reduced to a few eaſy Rules. reduced ts 
(1) We fee it is of two Kinds, or ſimple and N, 4 10 
compound ; that is, either with or without Ad- "F- 
dition. No Addition is wanted when the Ore 
proves rich, or in itſelf nearly of a metallic Na- 
ture, as ſome Ores are found to be. But Addi- 
tions are principally required, when arſenical, 
antimonial, or ſulphureous Matters are natural- 


ly mixed with the Ores *. 


40. (2) The Fire is to be ſo regulated, from 74, Fire. 
the firſt, that only the lighter, or more volatile, 
ſulphureous, or arſenical Fumes may go off; 
otherwiſe the more merallic Part alſo would fly 
away, and, without ſome proper Contrivance to 
catch it, be loſt. Yet the Ore muſt feel the 
force of an open Flame at laſt; otherwiſe all the 
Sulphur, Arſenic, Antimony, "od other imma- 
ture mineral Subſtances, will not be diſlodged. 

41. (3) The more theſe immature Subſtances 
abound in the Ore, the gentler the Fire ſhould 
be at firſt; and when the greater Part of them 
is thus exhaled, the Fire is to be quickened * 
a freer Admiſſion of the external Air. 


* See F. 38. 


42. (4) 


— n 4 - is : 4 4 . 22 —— = -, : RI 2 r * w_ - J 
- 1 * L * f 8 k 9 
Per ng ts e Se IE 3 4 = * 1 r n Wan 8 —— ” . : PR N 


\ 


380 LECTURE THE SEVENTPENTH. 
42. (4) Laſtly ; Where ſuch fixing Additions 

ArdWaf- are uſed as are not metalline, for Example, Lime, 
2 Mud, Sc. the unmetallick Parts ought again 
to be ſeparated by Stamping and Waſhing, be- 
fore Fuſion, which would otherwiſe be hin- 

dered, or uſeleſsly encumbered. | 


EXPERIMENT II. 
The Method of Stamping and Waſhing of Ores. 
Mundic 43. We took the Mundic roaſted in our for- 
flanged mer Experiment, beat it fine in a metalline 


and waſh- Mortar, and ſearced it; then putting it into a 


1 Buddling-Diſh, we waſhed it in ſeveral Waters, 
taking care to ſeparate the heavier Portion from 
the lighter, and drying this heavier Part, which 

is always the more metallic. | 

Waſhing 44. Theſe Operations of Stamping and Waſh- 


 andStamf= ing are not neceſſary in the richer Sorts of Ores, 


ing not al. . 
ane but are often abſolutely required in the poorer 


ceſſary. and more flinty Kinds. If a large Quantity of 
mere ſtony Matter adheres to the Ore, it is ſome- 
times knocked off with Hammers; ſo as to leave 
the more metallic Part free from this barren or 

i ſuperfluous Subſtance. 
Hard 45. If the Ore ſtill proves hard and flinty, 
Ores, how it is ſometimes ſoftened by lying, for ſeveral 
Haftened. months, expoſed to the open Air, which thus 
Tenders it fit for the Stampers ; though it ſome- 
times alſo requires to be heated, or ignited, and 
uenched in Water, to fit it for that Purpoſe. 
Thus a large Heap of hard, and otherwiſe un- 
tractable, Ore may be heated red hot, by inter- 
ſperſing it with Billets, and ſetting them on 
fire; after which it may readily be quenched, 
and rendered friable, by throwing cold Water 
upon it, or by paſſing a ſmall Stream of 
Water through it, derived from ſome adja- 
cent River. And ſometimes this Operation 
| muſt 
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, 


muſt be repeated, before the Ore will grow ſoft | 
and tractable. 


46. It is uſual to ſtamp moſt Ores in a State o,, bv 
of Moiſture or Wetneſs, to prevent the Avola- bef famp- 
tion of their Duſt or Powder; but eſpecially 4 in 4 
ſuch as require much waſhing to ſeparate their “ . 
barren and lighter earthy Parts, which would 
otherwiſe uſeleisly encumber the melting Fur- 
nace. To perform this Stamping the more com- 
modiouſly, a Stream of Water 1s made to paſs 
under the Stampers; ſo as to make various win- 
dings and turnings, and, in Part, run into cer- 
tain Cavities, made on Purpoſe to catch and 
detain the heavier Matter, whilſt the lighter 
is waſhed away to a greater Diſtance by the 
Current. | 


47. But the Method of waſhing the Ores of The Ore: 
the nobler Metals is more exact and curious ; 7 4.x ag ; 
as in waſhing of Sand for Gold, on the Banks ET 
of the Rhine and Danube, where Gold is fre- ed. 
quently found, eſpecially in ſuch Places where 
the Sand is raiſed into large Heaps, or a Kind 


of Mountains, by the Rapidity of the Stream. 


48. Theſe Sands are uſually waſhedby the Hand, Fine Gola 
in a long Trough, made for the Purpoſe, with a De- 3 
ſcent or Current, and lined at the Bottom with Flan- ; 
nel ; for thus the Sand being artificially agitated 
with the Hand, the lighter and larger ſtony Matter 
rifes uppermoſt, whilſt the heavier deſcends, and is 
catchedin the Pores of the woolly Cloth at the Bot- 
tom; in the mean Time the lighter Matters are 
waſhed farther off by a Stream running down the 
Declivity. When the Flannel has thus collected 
a conſiderable Quantity of the richer metallic 
Matter, the whole Cloth may be eaſily taken off, 
and irinſed in a proper Veſſel of Water, where 

42-0 
. : 
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all the metallic Matter, before adhering to it, 

. readily falls off, and ſinks to the Bottom of the 

Veſſel ; and then, the Water being decanted, 

the Metal may be collected alone and dried. And 

this is the Method of procuring the Gold where 

the Sand is fine, or extremely ſmall. 

Thrcoarſer 49, In the larger Works, or where the Gold is 

„ mixed with big Sand, Gravel, or Stones, they 

make Uſe of Wire-Sjeves, whoſe Meaſh is always 

of one certain Size ; ſo as readily to tranſmit the 

fine Sand, or Gold Duſt, and retain the larger 

Gravel and Stones behind : For it is extremely 

rare to meet with a Grain of Gold, in the Sands 

of Rivers, ſo large as a Barley-Corn. Whence 

this Method by the Sieve is highly ſerviceable,” 

and conducive to the former Operation: For 

though a large Quantity of fine Sand thus paſſes 

the Sie ve, it may be readily ſeparated in the 
Trough. after the ethod already deſcribed “. 

The Endef 50. And this may ſuffice to ſnew the general 

2 and particular Methods of Stamping and Waſh- 

he. * ing Ores. We ſee the End of theſe two pre- 

vious Operations is to get rid of the Matters 

which are not metalline; that ſo the Furnace may 

not be uſeleſsly employed upon ſuch Subſtances 

as will themſelves yield no Metal in the Fire, 

and only hinder the metallic Parts of the Ore 

from coming together, and affording a Yield 


anſwerable to the Expence and Trouble of the 
Fuſion. | 


* C 48. 
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EXPERTMENT III. 
Ways of preparing the ſtrongeſt Fluxes. 


51. We took four Ounces of red Lead, an Glaſs of 
Ounce of White Sand in Powder, and two Lead pre- 
Ounces of dry decrepitated Salt, and mixed 2 Ta 8 
them all well together in a Mortar; this Mix- * 
ture we put in a clean Heſian Crucible, fitt- 
ed with a Cover, and fuſed it in a Wind-Fur- 
nace for a Quarter of an Hour; then taking it 
out, and letting it cool, we broke the Crucible, 
and found the Salt at top, and a pure Glaſs of 
Lead at the Bottom: This Glaſs we carefully 


ſeparated and kept apart, as a powerful Flux. 


52. The Salt is of no other Uſe in this Ope- Salt, why 
ration, than to ſerve as a Flux to the Sand, and ½d #bere- 
make it more readily unite with the Red Lead; 
ſo as to form a Glaſs without any great Violence 


of Fire, or the Neceſſity of deraining it long 


therein. So that by this Means a Glaſs of Lead 
may be readily prepared. for the Purpoſe of arti- 
ficial Gems “, or other Uſes. 

53. This Glaſs of Lead is an extremely uſeful * U/ of 
Flux in the Buſineſs of aſſaying; and when kept © 
long in Fufion, paſſes through the Pores of an 
common Crucible, almoſt like Water 8 
a Sieve; ſo as, upon the Teſt, readily to vitri- 


fy, and carry off, all Sorts of metalline and mi- 


neral Matters, except Gold and Silver: On 


which Property, therefore, the Art of Cupelling 
depends. | 


54. Fluxes ſeem reducible to two general Faeser 
Kinds; viz. the vitreous and the ſaline. By the rwoKinds; 


* See Lect. XIV. Exp. II. and V. 


vitreous 
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viz, the vitreous we underſtand all thoſe ' which either 
vitreoui. have of themſelves, or readily aſſume, a glaſſy 
Form in the Fire; among the Principal whereof 
we reckon the Glaſs of Lead, the Glaſs of Anti- 
mony, and Borax. | 
«xd ſaline. 55. By the ſaline Kind of Fluxes we under- 
ſtand all thoſe that are compoſed of Salts, whe- 

ther Tartar, Nitre, fixed Alkali, or the like. 
And among the Principal of this Kind we reckon 
the Black Flux, which we formerly ſhewed how 

co prepare *; alſo Sandiver, Kelp, &c. 
I 4&i/- 56. The vitreous Kind ſeem more immediate- 
Lew ly deſtined to act upon the ſtony or vitreſcible 
Matter, wherewith ſtubborn Ores are frequently 
mixed; and the ſaline Kind, to act more imme- 
diately upon the Ore itſelf, for the due Exclu- 
ſion or Separation of the Metal. | 

Sime Or, 57+ The more kindly Ores require no Flux to 
require ns Make them run thin, or to afford all the Metal 
Flux, they contain. And ſometimes Ores are ſo kind- 
ly as to contain their own Fluxes within them- 
ſelves. Thus we have met with Copper-Ores, 
which being barely ground to Powder, and 
melted, without any Addition, in a common 
Wind Furnace, have yielded as much, or even 
more pure Metal at the firſt Operation, than 
we could obtain from them by Means of the 
uſual Fluxes. Whence we ſee that artificial 
Fluxes are not always neceſſary; or that the 
rincipal Uſe of them is for the ſtubborn or leſs 
Metallurgy traQtable Ores. And theſe are ſometimes fo 


_ improve- exceedingly hard to fuſe, and bring to a metalline 


=” Form, that it requires the utmoſt Power of Art 
cheap to treat them advantageouſly in the larger Way 
Fluren. of Buſineſs, where no conſiderable Expence can 


uſually be allowed for Fluxes, 


„ See Led. I. Exp. II. 
| 58, On 
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r 38. On this account it is that many Mines re- Metal- 
f main unwrought, as being intractable - without lurgy. 
f great Charges. Whence the Improvement of the 
£ Buſineſs of Fluxes, ſo as to render them cheap 
a and effectual, might greatly contribute to the Im- 
5 provement of Metallurgy. We would therefore 
2 recommend to farther Enquity what Matter it is, 
5 in the more ſoft and tractable Ores, which renders, 
PER them ſo fuſible, and eaſy, to part from their 
1 Metal. Certain Experiments which we have made 
with this, View ſeem to ſhew, that in Copper -Ores 
— it is a Kind of bituminous Subſtance, capable of 
s melting, by a Meng Heat, into a ſoft and black 
- 59. Some of the moſt powerful and. _ The cheap 
. ſimple Fluxes hitherto known. are dried Wine- , 
Lees, dried Cow-dung and Horſet dung, dried e 2 
0 River-Mud, Fuller's Earth, Iron Filings, com- * 
al mon Salt, Glaſs, Kelp, Pot-Aſh, Sandiver, Se. 
Th which may be uſed in the larger Work; as Nitre, 
1 Tartar, Borax, Sal-Ammoniac, Mercury-Subli- 
wt; mate, Sc. may in the ſmaller, or for, the making 
d of Aſſays. 
* 50. As for compound Fluxes, SD are nume- Cheap 
in rous z [Almoſt every Operator having his favou- compound 
* rite one. And certainly ſome Fluxes are better Flaxss. 
* adapted than others to certain Ores. But per- 
al haps a few general ones might be fixed upon, 
0 which ſhould ſerve inſtead of all thoſe hitherto 
fo + commonly known and uſed, We will here re- 
o commend three, which are powerful, almoſt ge. 
10 neral, and not expenſive. 
1 61. (1) Take of Nitre, prepared by long bor 
1 ing it in Lime - Water, of Sea- Salt melted in the 
be Fire, Sandiver, and dry Wine- Lees, each one 
part; Glaſs of Lead, three Parts; and powdered 
Glaſs, eight parts: mix them all well together, 
L Ce This 
In * | 


A 
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This Flux added, in an equal Weight, will fuſe 
a very ſtubborn Ore. 

62. (2) For a ſtill ſtronger, take equal Parts 
of white Tartar, common Saltz and Nitre, pre- 
pared as above; calcine them to a white Pow- 
der, and mix therewith its own: Weight of Glaſs 
of Lead; and of this Flux add two Parts to one 
of the ſtubborneſt Ore. 

63 (3) For a powerful faline Flux nike of 
the ſtrongeſt Soapboiler's Lees four Pounds, white 
Tartar and common Salt, melted in the Fire, 
each one Pound; boil them together with five 
Gallons of human Urine, to a dry Salt. This 
Flux is particularly proper where Sulphur and 
Cobalt abound, and render the Ore very refractory. 

64. But the great Secret in the making and 
* of Fluxes, is not only to ſeparate the 
Metal already ripened in the Ore, but even to 
mature and ripen the crude or immature Part of 
the Ore in the Fire. Something of this Kind, 
we apprehend, may be effected; as having rea- 
ſon to believe, that certain Fluxes, will obtain a 
larger Yield of Metal from certain Ores, than 
other Fluxes in common Uſe, though eſteemed of 


the beſt, and though they are perhaps of the dear- 


eſt Kind. Thus clean Iron Filings will often do 
more than Borax. But as the Scales and Crocus, 
or Ruſt, of Iron have been commonly uſed, in- 
ſtead of pure and perfect Iron itſelf, for a Flux, 
few Operators appear acquainted with the Excel- 
tence of perfect Iron employed for this Purpoſe. 
Many Advantages alſo are now commonly r 
by a prudent Mixing of one Ore with another of 
the fame Denomination, and with the Slags or 
Recrements of Metals, in the Way of a Flux. 
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r We learn from ihe preceding Eocuity that 
to practiſe Mineratogy and Metallurgy to — 


tage, a conſiderable Knowledge in Natural Phi- 


loſophy and the Operations of Chemiſtry is re- 
quired a). 

2. That many Miſcatriages in mineral Attempts 
have been owing to the Want of a competent 
Skill in Mechanics, Hydraulics, and Chemiſtry 3). 

3. That the Profit attending the codes! 
Working of Mines is generally greater, and up- 
on the whole more in than that of 


Agriculture, or Merchandize 5). 


4. That there are two Ways of diſcovering 
Mines; viz. by Accident, and by Art: The 
1 whetcof belongs to the intelligent Mint- 
raliſt c). 

5. That the Art of difcovering Mines depends 
upon a certain Sagacity, which may be acquired 
by Uſe and Practice; or upon the Obſervation of 
particular Signs that generally denote a Mine ; 
and agam upon the Method of Boring, according 
to fome Analogy of Knowledge, gained by being 


converſant with the common Appearances, Situa- 


tions, and other Phænomena of Mines c). | 
6. That the Arr of diſcovering Mines is redu- 
cible to Rule, fo as not to be mere Conjecture, 
or Gueſs-work c). 
7. That in general, Mines are to be firſt 


opened where a Vein is laid bare by accident or 


otherwiſe, eſpzcially if it prove large or 5 
But where no ſuch Encouragement appeats, the 


2 $ 4—6. and Exp. I. II. I. 
31 25, 
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fides of Hills are preferably to be choſen for an 
opening a). 

8. Thar a deliberate Conſideration, and a com- 
petency of oeconomical Prudence, are uſually 
required to determine before-hand, whether a 
Mine, after it is diſcovered, may be wrought to 
Profit b). 

9. That the moſt perfect Situation of a Mine 
is to be mountainous, woody, ealy of Aſcent, 
healthy, bordering upon. a navigable River, and 
good Roads 3). 

19, That Metals may be 3 obtained 
to Advantage without Digging ; or barely by 
waſhing the Sands of certain Springs and. Ris 
vers c). 

11. That mineral Veins differ greatly from 
each other, and accordingly require different 
Methods of Digging, which may be reduced to 
ſtandard Rules of Practice d). 

12. That the Buſineſs of Mining is improve- 
able by diſcovering better Methods of preventing, 
or curing Damps in Mines, rendering poiſonous 
Mines wholeſome, or defending the Bodies of 
the Workmen againſt their ill Effects; as alſo by 
diſcovering better Methods of raiſing or diſcharg- 
ing the Waters, following the Veins, breaking the 


| Rock, bringing up the Ore, Sc. d). 


13. That che End of Roaſting Ores is to diſ- 
charge their ſulphureous, arſenical, antimonial, 
or other rapacious Matters; which would other. 
wiſe carry off the purer Metal in the melting Fur- 
nace, id defraud the Account e). | 

14. That the richer Ores require neither Roaſt- 
ing. Stamping, nor Waſhing ; but may be di- 


a) $1416. B) e. | 6) $22, 49. 
4) 4 23—26. ) Exp. I. a 


rectly 


of Mineralogy,” 24:1 
realy committed to the Smelting · Furnace, without 
Flux or Addition a). 

15. That in order to roaſt Ores in Perfection 
per ſe, the Fire ſhould be gentle at firſt, and 


afterwards increaſed to a Degree of Ignition in 
the Ore 5). 


16. That ſome Ofes, joined with rapacious 


mineral Matters, may be advantageouſly mixed, 
or ſtratified, in Roaſting, with 3 fixing In- 
gredients þ). 

17, That Ores are ſeldom rendered the 
er, but generally the richer, for Roaſting ; a 
leſs the Fire at firſt be made too ſtrong 5). 

18. That the Buſineſs of Roaſting Ores is im- 
proveable, and reducible to a few eaſy Rules, 
with a View to render the Ore more pulverable, 
and diſcharge its volatile, ſulphureous, and ar- 
ſenical Parts; which, if retained, would, in 
ſtrong Fuſion, partly prevent the Separation of 
the py Metal, and partly carry it off into the 
Air 

19. That Metals, in their Ores are not thoſe 
fixed Bodies they appear to be in the Bars or In- 
gots, into which they are brought by metallurgi: 
cal Operations a). 

20. That the Operations of Stamping and 
Waſhing are required only in the hard, flinty, 
and pogrer Ores; the Deſign of theſe Operations 
being merely to ſeparate the uſeleſs terreſtrial, or 
flinty and ſtony Parts, which would otherwiſe 
encumber the Furnace and leſſen the Yield. 

21, That ſome hard Ores, may be ſoftened, 
or rendered fitter for Stamping and Waſhing, 
barely by lying expoſed to the open Air, which 
ſeems to turn ſome Parts of the Ore into a line 


a) Exp. I. II. III. 
5 Exp. J. 


: Cc 2 Matter 
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matter, ot Vitriol; whence a Kind of Friability 
or Softneſs is communicated to the Reſt a). | 

22. That the hardeſt or ſtubborneſt Ores ang 
be ſoftened, and rendered fitter for the Sta 
by being firſt ignited, and then quenched in | 
ter; eſpecially if this Operation be ſeveral Times 

repeated ). 

23 That the two Operations of Stamping and 
Waſhing are, in good Meaſure, reducible to ane, 
in the ordinary Ores; the Courſe of the Water 
being ſo directed under the Stampers, as imme- 
diately to carry off the lighter ſtony * Frank 
and leave the heavier or more metallic Exres 
behind 5). 

24. That the Sands of certain Rivers may, by 
2 flight manual Operation, be ſometimgs waſhed 
for their Gold to dread Profit c). 

25. That the waſhing of Sand for Gold may 

be conſiderably expedited, by a proper Ule of 
the Sieve 6), 
26. That Glaſs of Lead is a powerful Flux; fo 
as to be capable of vitrifying, and carryivg away 
with itſelf upon the Teſt, all the metallic or mi- 
neral Matters that are not either Gold or Silver d). 

27. That the vitreſcible Claſs of Fluxes are 
more adapted to operate upon the ſtony Parts of 
Ores, and the ſaline Claſs upon the Ores them- 
ſelves, fo as to ſeparate their Metal 4). 

28 That the Buſineſs of Aſſaying and Refining 
Gold and Silver, depends upop that Property 
which Lead and the Glaſs thereof have of vitri- 
fying, and carrying off upon the Teſt, all the 
known Matters, except the two nobler Metals 4). 


a) Exp. II. See ald Lad. III. 
6) Exp. II. 
e) 1840 and Exp. II. 


4) Exp, III. 
29. Tha 


29. That ſome Ores naturally contain their 
own Fluxes, and are therefore beſt aſſayed and 
ſmelted per /e a). | 

30. That the Buſineſs of Metallurgy might be 
conſiderably improved, by diſcovering a cheap and 
general Set of powerful Fluxes a). 

31 That an Enquiry into the Nature of the 
fuſible Matter, naturally contained in the more 
kindly Ores, might lead to a Diſcovery of ſome 
cheap and powerful Fluxes a). by GE 

32. That the large Number of compound 
Fluxes might be reduced to a few general Kinds, 
capable of performing as much as all of them 
ſeverally 3). | 6 

33- That the greateſt Improvement of Fluxes 
depends upon making and uſing them ſo as to ma- 
turate the Ore, or otherwiſe cauſe a larger Yield 
than can be procured by the common Fluxes a). 

34. That ſuch maturating Fluxes may be, in 
ſome Degree, obtained by a farther Knowledge 
of the Properties, Affinitics, or Relations betwixt 

etals and Metals, Metals and Minerals, Ores 
and Ores, or Minerals and Minerals a). 


«) Exp. III. 
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| CONTAINING. 


METALLURG v; or 5050 Art of Aſſaying, 
and working Metals from their Ores. 


AVING already conſidered the ſe- 
veral Parts of Mineralogy *, as pre- 
vious to the Art of Metallurgy, we 
now come to Enquire into the Operations of 
Metallurgy itfelf. 
Metallur- 2. Theſe Operations are of two kinds, or 
gical Ope- ſmaller and larger; with regard to which the whole 
ratios of "of Metallurgy may be divided into two a 
e Aſaying, and Smelting. | 
hing. 3. By Aſſaying we underſtand the Method of 
determining by Trial, in Miniature, what wi 
be the Yield of an Ore in pure Metal when it 
comes to be wrought in the larger Furnace. 
Aud den- 4. And by Smelting we underitand the feveral 
ing. Ways of reducing Ores to pure Metal in the 
large Way of Buſineſs, ſo as to fit the Produce 
for the civil, mechanical, and oeconomical Uſes. 
Defonef 5. We ſhall here enquire into both theſe Parts 
the Exye- of Metallurgy, or conſider as well the Smelting 
rimeuts. as the Aſſaying of Ores. Thus the frf Experi- 
ment will ſhew the Method of Afaying and 
Smelting Gold and Silver; the /econd will ſhew 
the Method of ſeparating Gold from Silver; the 
third will ſhew the Method of Aſſay ing and Smelt- 


The Sub- 
gee. 


dee Led. XVII. 


ing 
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ing Copper, Tin, Lead, and Iron; the fourth 


2 will ſhew the Method of making Braſs and Princes 
* Metal; and the fb will exhibit” the Method of 
maleing Steel?! dan 
-_ EXPERIMENT I. e ny 
| The Method of Aſaying and Smelting Gold and | 
r A | ++ SHR Ore... r 21 
6. (1) We took a Penny - weight of Silver- S. lver Ore 

e Ore reduced to fine Powder; and having put pd 
A it together with half an Ounce of Lead cleared of Tig. 
e its Silver, into a little flat Eſſay- Crucible, under 
Df a Muffle, in the Tefting- Furnace, we continued 
| to Uſe a gentle Heat till the Lead had imbibed 
Yr the powdered Ore at leaſt its metallic Part, and 
e ſeparated the more ſtony Matter in form of a 
3 glaſſy Scoria at the Top. (2) We now took out 
| the Lump of Lead, impregnated with the Silver 
of of the Ore, and placed it upon a Te, which 
I had been heating, or nealing, all this while un- 
it der the ſame Muffle; and working with a pro- 

| per Degree of Heat, till all the Lead was either 
al evaporated, vitrified, or ſunk into the Teſt, we 
10 found a little Bead, or Grain, of Silver left be- 
No hind ; which Grain, or Bead, being exactly weigh- 
| ed, and compared with the original Weight of 
ts the Ore, 'gives the proportion of Silver contained 
8 in the Ore, that is, determines its Richneſs: And 
* the ſame Method is equally applicable to Gold- 
d Ores, Sand, or any other Matters containing 
W Gold, Silver, or a Mixture of oy * kg Y 
* This Operation is uſually ca eſting, 2 
t- or Cupelling 97 — exhibits almoſt the whole Art Kats 


of the Afﬀay- Maſter and Refiner. We ſee the plained. | 
Proceſs conſiſts of two Parts; viz. Imbibition, _ _. 

and Separation: For the Lead is firſt made be wk wh 

| dri 
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drink in all the Silver from the Ore; and then | 
the ſame Lead is entirely ſeparated from the | 
Silver, And in this Manner alſo are Eſſays | 
taken of Silver Coin, or any Mixtures of the no- 
bler with the ignobler Metals: For when the 
Operation is exactly performed, no other Me- 
tals, beſides Gold ao! Silver, will be left upon 
the Teſt. 3 | 
., Ratio- 8. The phyſical Reaſon of the preſent Proceſs 
nale. deſerves to be enquired into. The Laws or Prin- 
ciples on which it depends are theſe : (4) When 
the imperfect Metals, or other Minerals, are ad- 
ded to melted Lead, ſome of them will not enter 
into it, but remain flgating on its ſurface, in form 
of a hard Scoria 3 which is the Caſe with Iron: 
(2) Others enter it, but gradually emerge again 
as Tin: (3) Others totally exhale; as Regulus 
of Antimony, and Arſenic : (4) Others again 
burn to Aſhes, or run into Glaſs, along with the 
Lead ; as does Copper : But (5) neither Silver nor 
Gold is capable of flying off, burning to Aſhes, 
or turning to Glaſs, by being detained in melted 
Lead: Whence theſe two Metals, of courſe, re- 
main pure and ſeparated from all the Reſt, at 
the End of the Operation, And thus we find, 
that the Gold and Silver remaining all the Time 
mixed among the Lead, without going into 
_ Glaſs, continually ſink down from the ſhelving 
ſides of the Teſt, towards the Bottom of the 
Hollow, along with the Lead ; which being at 
totally conſumed, and the Fire unable to 
keep Silver or Gold melted without ſome Addi- 
tion of Lead, they neceſſarily grow rigid, and 
fix in a ſmall Bead at the Centre of the Teft, 
Goldand 9. In the large Way of Buſineſs, Silver or Gold 
Sikver Ores are treated either by Amalgamation with 
Ores, 79 Mereuty, or by Smelting and refining them 
1 ings with Lead, The Method by Amalganation i * 
i i LYN ule 
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uſed only wbere the Qre is exceeding rich; par- By Anal- 
ticularly at the Silver Mines of Pot: For by gemation. 

inding ſuch rich Ores with Mercury, the no- | 
ler Metals will be drunk up by it, and may 
be readily ſeparated from it again by Diſtillation, 
which carries over the Quickſilver, and leaves 
the nobler Metals behind. Lead is uſed along 
with the poorer Ores, in order to drink up the 
nobler Metals they may contain; which it does 
much after the ſame Manner by Fuſion, as Quick- 
filver does without it; ſo as to ſeparate many he- 
terogeneous Parts, by keeping them floating, and 
afterwards reſtoring the nobler Metals, by Cu- 

lation, 

10. The large Way of Smelting Gold and 4d Fu- 
Silver Ores is analogous to the ſmall one of Af. Aion. 
ſaying ; all things being proportionably larger, 
the Fire animated with Bellows, and the Blaſt 
directed upon the Surface of the melted Metal; 
ſo as to blow off the Lead in the Form of Li- 
tharge, before it is fully vitrified. But here the 
Silver is not perfectly refined at one Operation; 
ſome Proportion of Lead ſtill remaining mixed 
among it, that requires to be burnt out, after the 
ſame fo Bly in a ſtronger Fire : And even thus 
it is with great Difficulty that Silver can be ob- 
tained pure, or totally ſeparated, either from 


Lead or Copper. This large Way of 8 


might perhaps be improved in reſpect of the Ve 
ſel or Teſt employed, and the Management of the 
Fire; ſo as to work by the Means of Flame, with- 


out the Aſſiſtance of Bellows. | | 


11. With regard to the Teſt, we are to ob- The larger 
ſerve that Bone-Aſhes, though ever ſo well waſh- Ori 
ed and lifted, are not, perhaps, the ficeſt mate 7 f, 
ter to make Teſts of ; the Teſts ſo made being 7%. 
apt to crack in the Fire, unleſs dried very gently 
for many Days before they are uſed. But there 


[4 


396 


LzcTURE THE ErGHTEENTH, 


is a particular Kind of Talc, or unvirrifiable' 
Spath-Stone, that being calcined to fine Pow- 
der, as it readily may, and made up with a ſmall 
Solution of Vitriol in Water, affords ſuch Teſts 


as may be immediately uſed without Danger 
of cracking. 


12. Again; the Flame of a Wind - Furnace 
may be made to play upon the Surface of the 


melted Metal; fo as readily to perform this 


Operation,” without the Uſe of Blows, which 
violently tear away the Silver along with the 
Lead, in the Form of Litharge. And this far- 
ther Convenience may be obtained, that not 
only ſmaller and cheaper Wood, but even Pit- 


Coal ſhall here ſerve for the Fewel ; provided 


the Structure of the Furnace be contrived for the 
Purpoſe. And in ſome Places they have of late 
advantageouſly uſed common Pit-Coal for Teſt- 
ing in the large Way; and the ſame Improve- 
ments might alſo be made in the ſmall Way of 
Aſſaying. 

13. But how improveable ſoever the Buſineſs 


of Aſſaying may be, it is ſcarce worth while 


to intimate in what Particulars it might be im- 
proved; becauſe the Aſſay-Maſters in all Coun- 
tries are obliged to make their Aſſays in the Man- 
ner peculiar to each Country: Whence we ſee 


one Reaſon of the Diſagreements, ſo frequently | 


complained of by Merchants, in the Aſſays made 
upon the fame Kinds of Ore, in Holland, Ger- 
many, England, France, &c. The Methods em- 
ployed for this Purpoſe all over Europe are, how- 
ever, in moſt Reſpects the ſame ; but ſhould never 
be truſted, unleſs two or three Experiments at 
leaſt, made at the ſame Time, by the ſame Per- 
ſon, agree in the lame Report. 
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\ 14. And perhaps in all Natural Philoſophy, I. Difi- 
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Chemiſtry, and Metallurgy, there are no Experi- 9. 


ments which require greater Skill, Accuracy, and 
Truth of Work, than thoſe in the Art of Aſſay- 
ing, to make them fit to be depended upon: 
Nor indeed can ſuch Preciſion as is here required 
be well expected, but from thoſe who are ac- 
quainted with the rapacious Nature of man 

volatile mineral F umes, and the Methods of fix- 


ing them, or preventing their carrying off the 


nobler Metals upon the Teſt. To aſſay in Per- 
fection alſo requires a Knowledge of or Rela- 
tion and Differences of all the Metals with re- 
gard to each other; and particularly to Lead 


and Antimony. As this Art therefore requires | 


lo much Knowledge, and ſo much Accuracy, in 
order to practiſe it with Succeſs ; hence, doubtleſs, 
proceeds the Difficulty -we find in procuring a 
true Eſſay to be made upon any uncommon Ore : 
For the Art of Aſſaying is extremely backward 
in admitting of Improvements; as if it were 
to deſcend unaltered from one Generation to 
another, 


ExPERIMENT II. 


The Method of ſeparating Gold from Sitoer, by 


Quartation. 


13. We took a mixed Maſs of Gold and Sil- Gold/zpa- 
ver, and melting it along with three or four 2 


times its own Weight of pure Silver, we beat the , 
whole Lump, when cold, into a thin Plate; which tis. 


we put into a Glaſs of Proof Aqua fortis “, ſet in 
warm Sand; whereby the Silver was ſoon dil- 
ſolved, and the Gold let fall in a black Powder 


2 See Led. * VI. Exp. VI. 


to 


Silver by 
qua for- 
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to the Bottom. The Solution of Silver we now 
poured off, and adding a little freftr 
nua fortis to the Gold, we uſed a ſomewhat 
ſtronger Heat than before, in! order to diffolve 


any remains of Silver froth amongſt the Gold- 


Powder. "Then the 47 mw 7 again de- 
canted, we waſhed the welt, in feveral Par- 


cels of fair Water. And now the Gold- Power- 


was put into a little Say-Cup, and pfaced under 


the Mufffe in the Teſting-Furnace till it became 


yellow. It might othtrwiſe have been melted 
with Borax; which brings it to its true Colour 


and. Form. We afterwards weighed the Gold, 


to determine the Proportion it bore to the Silver. 
Laſtly, we precipitated the Silver out of the Aqua 


fortis, by fuſpending a Copper- Plate therein; 


then waſhed the Calx, and reduced it to its me- 
calline Form in the fame Manner. 

' 16. The Reafon for adding thtee or four Times 
che Quantity of Silver, in Proportion to the mix- 
ed Mafs, is, for fear the Maſs ſhould contain too 
much Gold to be fir for the Operation; or to 
ſpread the Gold contained in the Maſs, and dif- 
fuſe it ſo thinly, that it may not defend the Silver, 
as it otherwiſe would do, from the action of the 
Aqua fortis, And from the proportion of this 


Addition it ſeems to be that the Operation is 


called Quartation. 
17. This Method of ſeparating Gold and Sil- 
ver was unknown to the Ancients; who there- 


ani E.. fore ſeparated Silver from Gold by Calcination 


— and ſo loſt all the Silver that was mixed with the 


Gold. And indeed the Method by Quartation 


is expenſive and laborious; ſo as not to be very 
advantageoully practiſed in the large Way of 
Buſineſs ; though the whole has been divided in- 


to ſuch a Number of Hands, as to make the ſe- 


veral Parts come cheap: ſome Operators being 
52 wholly 


A © — — > © IX 
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no other than that publiſhed by M. 
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wholly employed in making the Agua fortis; 
others in purifying it, or bringing it to Proof z 
others in laminating the Silver, and diſſolving it; 
others in ſeparating and reducing the Calx of the 
Gold; others in precipitating the Silver with Cop- 
per; and others again in ſeparating the Copper 
from the Agua fortis. And thus the whole Ope- 
ration has been found to anſwer, fo long as about 
a Dram of Gold could be recovered from a Pound 
of Silver. | | 

18. But there are certain Workmen of late, 23. Ope- 
who have a Method of ſeparating Gold from ration in- 
Silver to much greater Profit, without the Uſe He, or 
of Agas fortis, or Aqua regia; and that barely by Herd. 
a dexterous Application or Management of the 
Fire z at leaſt withouc any coſtly Additions, This 
Method is kept as a Secret, but may, perhaps, be 

a); 
which conſiſts in fluxing the mined Maſs of Gold 
and Silver with eqr al Parts of rough Nitre and 
decrepitated Salt, placed at the Bottom, of the 
Melting-Pot. By this means the Operation, in 
the large Way, may be finiſhed in a Quarter of 
an Hour, the Gold falling to the Bottom, and 
leaving the Silver ſuſpended or detained in the 
Salts. Another Way of effecting this Separa- 
tion may depend upon a dexterous Uſe of Sub 
phur, which has the Power of making Silver 
melt away from a metalline Mixture almoſt as 
caly as Lead 5). | WER 

19. But to obtain either Gold or Silver in Gold, how 
abſolute. Purity is no eaſy Taſk; For the com- 4 6 ab- 
mon Uſes, indeed, the Methods above delivered eure 
may ſerve; but for the more curious chemical 


and philoſophical Purpoſes, better Ways than 


a.) In the French Memoirs. 
See below F 20, 
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are commonly known and practiſed fhould be 
diſcovered. To refine Gold by melting and teſt- 


ing it with Antimony, or Glaſs of Antimony, 


is generally, and even by the metallurgical Che- 


miſts, thought a perfect Way; but M. Homberg 


has ſnewn, that even this Criterion, as alſo Quar- 


tation, Cupelling with Lead, Fluxing with Bo- 


rax, Sc. may fail, in Caſe the Gold be mixed 
with Emery, or poſſibly ſome other things. When 
Gold is eager, as the Workmen call it, that is, 


brittle, they hold it as a Secret to melt it with 


Silver, 


Mercury-Sublimate. But perhaps no Gold can 
be proved to be perfectly pure, till it has gone 


' through all the trials hitherto known; or even 


ſome of a more curious Nature; particularly 
melting with . crude Antimony, and afterwards 


cupelling the Regulus. with Lead; and at laſt, 


fuſing it with Borax. Which Proceſs we recom- 
mend to thoſe who require Gold in abſolute 


Purity for avy Standard, or very curious Ope- 
ration. 


20. The Methods of obtaining Slrer in Pu- 
r are various, and differ according to the 
Metal wherewith the Silver is mixed or alloyed. 
If Copper be the Alloy, the beſt and cheapeſt 
Way to purify the Silver is, to calcine it.with 
half its Weight of common Sulphur; then melt 
the whole together; and throw into the Pot, at 
ſeveral [Times a due Quantity of clean and new 
Filings of Iron, which will immediately draw the 
Sulphur from the Silver, and Form a Scoria at top, 
leaving the Silver free from 2 7 80 onus or 


| e at the Bottom. 


1 .M See the Freneb Memgin 
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EXPERIMENT III. 


The general Method of Aſſaying and Smelting the 
impurer Aer Copper, Tin, Lead, and Iron. 


401 


21. We took four Ounces of Lead-Ore re- Za Or- 
duced to Powder, and mixing it with an Ounce 4/4. 


of the clean Filings of pure Iron, and half an 
Ounce of the Black Flux *, we melted them all 
together in a new Crucible ſer in a Wind-Fur- 


nace. By this Means we found the Lead clearly 


ſeparated, in a Lump, at the Bottom of the 
Crucible, after it was taken out of the Fire 
and ſuffered to cool. 


22. The Method of thus working in n How 


and by the Help of Fluxes, is not only too ſmall, 


2 melted in 


but alſo. too chargeable, to anſwer in the large 1 8 05 


Way of Buſineſs: Nor is there any Occaſion for 


being confined to this Method; ſince Fuſion in 
a naked Fire, or in Contact with the burnin 

Fewel, is found to act as a powerful Flux, and 
get the Metal out of its Ore with Advantage. 
Hence we every. where find that Metals are 
ſmelted in open Furnaces with a naked Fire. 
And though this hath long been a general Pra- 
ice, the phyſical Reaſon of it ſeems little 
known; inſomuch that nothing is found more 
wanting in Philoſophical Metallurgy, than the 
particular Hiſtory of common Fuſion. 


23. The Ores of Lead, Tin, Copper, and's The Rati- 
Iron, are all commonly fuſed in Contact with onale. 


the Fewel of the Furnace; the prepared Ore 
being at firſt ſtratified, or intermixed with the 
Wood or Coals: Nor could theſe Ores be any 
other Way fuſed in a . Quantity, ſo as 


* See Lee. I. Exp. II. 
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the Ore thus treated were rich, or naturally con- 


—— 


LECTURE THE E1GHTEENTH. 


to acquire a metalline Form, though urged with 


ever ſo ſtrong a Flame, or beat ever ſo violently 
upon by the Fire, while kept. from touching the 


Coals, by being included in à large Crucible, 


or Melting Pot, after the Manner that Glaſs is 
made ; or without adding ſome Flux-Powder, 
of an oily or inflammable Nature a). Even if 


tained ſome viſible Grains of pure Metal, this 
Metal would only remain in almoſt the ſame 
State as it was, without enlarging its bulk from 
the Reſt of the Ore : Whereas if a little pow- 
dered Charcoal be thrown in, or the Ores be 
committed to a naked Wood Fire, they pre- 
ſently reſolve into Metal. 


Th: metal. 24. We might obſerve in our Experiment of 
tic Nature Cupellation 5), how extremely apt theſe imperfect 


hot pre- 


ſerved, or 


recovered. 


Metals are to receive a deſtructive Alterarion in 
the Fire, or to be burnt and reduced to Aſhes, 


or Glaſs, along with the Lead; on which Diſ- 


poſition of theirs the Art of Cupelling depends. 


But by contriving to melt theſe Metals in Con- 


Metalline 
Caices re- 


duc ed. 


tact with the Coals, their metallic Form is 
greatly preſerved; eſpecially as the ſtony, vi- 
trifiable Matter, wherewith ſuch Ores are uſu- 
ally mixed, occaſions them, by their clinging 


Nature, to unite more intimately with the glow- 


ing Coals. "WF 
25. This Doctrine receives a remarkable Con- 
firmation from the uſual Method of recovering 
Metals burnt to Aſhes at the Smelting Furnace: 
For if the Lirharge, blown off in teſting, or 
even the Glaſs of Lead, or the Aſhes of any 
ether of the imperfect Metals, be barely melted 
in Contact with Charcoal, they preſently re- over 
their metalline Form. And the ſame Thing 


a) See Leg. II. ain. ) See Exp. I. 
| E 15 
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is likewiſe effected by the Addition of any unc- 
tuous or inflammable Matter; whence it ſeems 
to he the unctuous or inflammable Matter of the 
| Coals, which thus infinuating into the metalline 
ö Calces, reſtores their metallic Nature. And we 
„ have ſeveral Times, in the Courſe of theſe Lec- 
f tures, had Occaſion to obſerve the great Afﬀinity - : 
p 4, there is betwixt Oils and Metals * ; inſomuch 
$ that their true metallic Form, or their Softneſs 
e and Ductility, ſeems entirely owing thereto. 
N 26, There are three Things, therefore, to be Three 
* principally regarded in the Smelting of Ores; % be he 
e viz. (1) the Fuſibility of the Metal; (2) the OF 
— Fuſibility of the Scoria; and (3) the Contact or 
Mixture of the metallic Matter with the inflam- 
of mable Part of the Coals. 1 


RN - 0 —— Tm" | + @T& 
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& 27. (1) Different Metals run in different viz The 
in Manners from their Ores. Thus Lead, though F«/5i/iry 
extremely fuſible in the Metal, yet runs with y 3 


Difficulty from the Ore; fo as to require a con- paced in 
ſiderable Violence of Fire. This Stubbornneſs, Lead. 
not belonging to the Metal, muſt be attributed 

to the ſtony, ſulphureous, or other mineral Mat- 

ter, Where with the Ore is mixed; which Matter 
ſeems to require a Degree of Heat capable of vi- 
trifying the Lead, before the Metal will run: 

But then the Lead thus vitrified recovers a me- 
rallic Form again, by coming in Contact with the 
Coals. | 5, 

28. Ia the (Caſe of our preſent Experiment, 

the Iron-Filings laying hold of the ſulphureous 
Parts of the Ore, leave the Lead at Liberty to 

run much ſooner, and freer, from the Stone: 
Where alſo the great Degree of Heat communi- 
cated by the Iron-Filings, and their inflammable 
Nature, muſt have a conſiderable Effect, at the 
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»gSee Led, VI. Exp. II. & alibi paſſim. 
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fame Time that they will not incorporate with 

Lead, but float on its Surfacein Fuſion. 

Tin, Cy. 29. Tin runs from its Ore with greater Eaſe 
per, and than Lead; and is therefore ſmelted in much 
* leſs Furnaces : But Copper requires an intenſe 
Heat, or a Blaft-Furnace ; and Iron, the great- 

eſt Heart that can be given in a Furnace : and 

both Iron and Copper abſolutely require imme- 

diate Contact with the Fewel employed. Hence 

it appears, that each Metal muſt have its deter- 
minate Degree of Heat, to run it with Advan- 

tage from the Ore or Stone. 4 

The Fufizi. 30. (2) In order, likewiſe, to obtain the 
lity 7 the Metal from the Ore to beſt Advantage, the Sco- 
Slog. ria, or Slag, muſt be neceſſarily made to run 
thin and fluid; otherwiſe it entangles or invif- 

cates the Metal, and will not let it ſeparate 

fully. And hence we frequently obſerve, in the 
Aſſaying of Copper Ores, ſmall grains of Metal 
interſperſed, here and there, among the Scoria, 

that require to be ſeparated by ſtamping and 

_ waſhing the whole Maſs; which Labour might 

have been prevented, by uſing a ſuitable Flux; 

and a proper Degree of Heat, capable of pro- 

curing a thin Fuſion ; fo as to have made all the 

Metal fall to the Bottom of the Crucible, which 

it conſtantly does when the Operation is well 
performed. * 

31. To promote a thin Fuſion of the Slag, in 

the larger Furnace, it is often proper to uſe the 

more ſoft and fufible Sands as a Flux; and ſome- 

times that Loamy Sand, which the Smiths em- 

ploy for the Welding of Iron; this Sand readily 
vitrifying, and adhering to the Metal in the 

Fire: And where it will anſwer the Charge, even 
Litharge, or Droſs of Lead, might be uſed for 

this Purpoſe, in the larger Furnaces; ſor ſcarce 

any Thing procures ſo thin a Fuſion of the Slag. 

| 32. In 


3 , 
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32. In the large Work, Sulphur is found to Seipbur 

adhere tenaciouſly to Copper; which Metal, et /ep«- 
therefore, ſeldom comes out pure in the Furnace, 7 2 cg 
without repeated Fuſions. The beſt Method of * * 
ſeparating this Sulphur is, to uſe a violent | 
Heat, no additional Flux at all, and the great- 
eſt Draught of Air that can any Way be procu- 
red; ſo that all Things may conſpire to burn 
out, or carry off, the Sulphur, and introduce, 
in its Stead, a Thing of a different Nature ; viz. 

the inflammable Matter of the Coals; on which, 
as we before obſerved, Ductility ſeems to de- 

end. But where Iron is mixed with Copper, 

no better Addition is found than Sulphur, and 
7 the more ſulphureous Marcaſites; or what at the 
Smelting Huts they call. Marcafite Blocks : For 


„„ go DoS W--5x 


y—_—_—_ 


5 the Sulphur which theſe contain cauſes the Cop- 
1e - 
per readily to run away from the Iron, and 


leave it behind in the Furnace. And here the- 
Power which Sulphur has upon the ſeveral Me- 
tals is very remarkable. We before obſerved, 
that it renders Silver almoſt as fuſible as Lead ®: 
It alſo greatly increaſes the Fuſibility of Iron, 
and Regulus of Antimony; but renders Tin 
much leſs fuſible than it is of itſelf; and Lead, 
even refractory in the Fire : Whence certain 
Rules might be formed, for the Uſe and Appli- 
cation of Sulphur to Metals, for the Improve- 
ment of Metallurgy. And thus the whole Art 
of Smelting ſeems to depend upon knowing the 
Degree of Heat required by every Ore; ſo as 
to make the Slag, as well as the Metal, run 
thin, and evaporate or diſcharge the ſulphure- 
ous Parts; and, laſtly, to introduce the proper 


ag Exp. IT. $. 18. 


Dad 3 metallic, | 
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metallic, ductile Form, by Means oF an unftuous 
or inflammable Matter. * 

33. It ſeems principally owing to a Defe& i in 
the Knowledge of Fulton, that jo many Recre- 
- ments, or Slags, of Metals, anciently thrown, 
as uſeleſs, from the Furnace, have been wrought 
to conſiderable Profit of late, by more ſkiltul 
Workmen; at leaſt it ſeems more rational to 
attribute the Succeſs to this Cauſe, than to any 
ſuppofed Growth of Metals in ſuch Slags : So 
likewiſe it is currently believed, that Lead 
grows rich in Silver, by lying expoſed to the 
open Air, or by long covering Churches, or 
other Buildings; whilſt perhaps it is rather ow- 
ing to the Unſkilfulneſs of the former Work men, 
who were not able to ſeparate all the Silver na- 
turally contained in Lead. And thus it appears 
certain, that the ancient Metallurgiſts were un- 
acquainted with any Way of extracting, to profit, 
a {mall Quantity of Silver out of Copper; which 
is now commonly done by an ingenious Contri- 
vance * : Whence the ancient Copper found up- 
on Temples, or other Buildings, frequently 
contains Silver. So likewiſe in the - Fore of Dean 
they at this Day work the Slag of their old Iron- 
Works over again to Profit, 

34. All Moiſfure, as well as too ſudden Cala 
proves prejudicial to the more ignoble Metals 
after Fuſion; and ſometimes dangerous to the 
Operator. A little Water falling upon melted 
Iron or Copper makes them expand with prodi- 
gious Violence, and diſcharge themſelves abroad 
with a Force like that of a Canon: And even 
ſudden cooling will often occaſion the Surface 
of the Metal to crack, and force the more in- 
ternal Part, not yet ſet or fixed, to iſſue out to 


See below, F. 35. 8 7 
a con- 
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à conſiderable Diſtance; whence either Loſs of | 

the Metal or Miſchief may enſue. But to pre- 

vent - theſe ill Effects, after Cupellation, it is ö 

uſual for the Operator to throw a Quantity of 

Water, all at once, upon the Lump of Silver, as 

it lies in the Teſt, at the Moment that it begins 

to grow rigid ; for thys the Water, by its Cold- 

neſs, ſuddenly makes ſo thick a Cover upon the 

Surface of the Silver, that the hotter inſide 

Parts cannot break through the upper: 

Whence that ſpringing, or ſpouting out, of the 

Silver, which we ſometimes ſee in the ſmaller 

Way of aſſaying upon the Teſt, when the Metal 

ſpontaneouſly cools, is entirely prevented. = 
35. We have already conſidered how Gold 7. fe- 

and Silver are to be ſeparated when mixed @) z #/erMctals 

we ſhould alſo know how the leſs noble Metals . ba. 

may- be ſeparated from one another : This is Ann as | 

done either by Means of Fire alone, or by Means 

of Lead. Thus Copper, being more fuſible „iz. Von 

than Iron, will, in a proper Furnace, melt, and from Cop- 

run entirely from it; whilſt the Iron is not ber. 

made to flow with the ſame Degree of Heat as 

melts the Copper, or elſe ſticks behind in the 

Slag. After the fame Manner Lead, being 7/94 fon 

more fufible than py (ow readily runs away 7" 

from it, in a Furnace kept of a due Heat for 

the Purpoſe. A Mixture of Iron and Lead is 

ſeparated in the ſame anner; the Iron floating 8 

upon the Surface of the Lead. Copper, Tin, 

Iron, Antimony, c. we before obſerved might 

be ſeparated from! Gold or Silver, by teſting 

with Lead 5); but then the ignobler Metals are 

loſt And where only a ſmall. Proportion of 

Silver is mixed with a large one of Copper, this 

Method would prove uſeleſs,” of prejudicial : 


a) See Exp. II, b) Exp. l. | | 
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Nor can a ſmall Proportion of Silver be well 


" ſeparated from Copper, by any Method hitherto 


known; ſo as to preſerve the Copper pure, or 
eaſily recoverable : Whence at the Smelting- 
Huts the Method is, to get the Silver out of 
imperfect Copper, whilſt it ſtil} remains mixed 
with its own Sulphur, under the Form of what: 
they call Black Copper. This they melt, and 
make to run among a large Proportion of 
melted Lead; then caſting the Mixture out into 
large Blocks, theſe are carried to a particular 
Furnace, and there ſet upright, ſo as that the 
Fire, being ligated at top, may commodiouſly 
play between them. And thus the Lead melts 
away from the Blocks, carrying with it the Sil- 
ver before contained in the Copper; the Blocks 
of which Metal are now left hollow, porous, 
ſpungy, and wrinkled. Theſe exhauſted Blocks 
are then removed to- a hotter Furnace, in order 
to be farther drained of their Lead. The laſt 
Remains are now, in another Furnace, reduced 
to perfect Copper; and the whole Parcel of 
Lead, thus enriched, committed to the Teſt, in 
order to ſeparate the Silver. | 

36. In the ſame Manner may Copper Ores be 
aſſayed, by teſting them with a ſmaller Propur- 
tion of Lead than is uſed to Silver Ores ; tho? 
this Operation requires a great Degree of Care 
and Exactneſs, to prevent the Copper from be- 
ing carried off with the Lead, or vitrified. So 
likewiſe when Copper happens to be mixed with 
Iron, the beſt Method of ſeparating them, in 
the Way of Eſſay, is to melt them with Lead; 
which readily imbibes the Copper, but throws 
the Iron to the Surface; where being entangled 
with the vitrified Sceria of the Lead, it may be 
taken off, and the Copper thus brought to a 


great Degree of Purity; though indeed it is apt 
1 0 
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to loſe A lei of its Ductility, on Account of ſome 
very minute Proportion of Lead, or its Fumes, 
remaining therein. 

We have not here en duwtel to The Doc- 
the Conſideration of one Metal more than ano- #rine _ 
ther; but endeavoured, under the preſent Ex- n 
periment, to ſhew the Ways of treating all the 
ignobler Kinds, or working them, in the beſt 
Manner, from their Ores. It is eaſy to apply 
this general Doctrine, occaſionally, to the Treat- 
ment either of Lead, Tin, Copper, or Iron. 


EXPERIMENT IV. 
The Method of making Prince's Metal. 


38. We took ſix Ounces of Copper, and melt- 4 mixed 
ing it in a Wind-Furnace, added to it an Ounce Ma of 
of Zink; then ſtirring the whole well together, 2 _ 

we immediately poured out the Metal. The 
Copper and the Zink may be put into the Cru- 
cible together, if firſt covered over with the 
Black Flux; which prevents the Avolation of 
the Zink, or preſerves its metalline Form. 

39. This is an expeditious Method of making 2 — 


a fine Kind of Braſs; whereas the common Me- mad: 


thod with Lapis Calaminaris requires a conſide- 
rable Length of Time, and a violent Fire: For 
this Purpoſe they calcine and powder the Cala- 
my; then mix it with a little Charcoal-duſt; and 
to ſeven Pounds of this Mixture add five of 
Copper-Plates; then giving eleven or twelve 
Hours Fire, the Copper imbibes about one third 
of its Weight of the Calamy. _ 

40. It is here remarkable that the Calamy, 3 
though no compleat metallic Body, nor mallea- , 
ble, ſhould yet concrete along with the Copper, 
ſo as not only to increaſe its Weight, but alſo + 

exten 
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extend with it under the Hammer; which Zink, 
in making the Prince's Metal, does not do, 
though it appear in all Reſpects of a more me- 
tallic Nature than Calamy. 1 
41. The Agreements and Diſagreements of 
theſe two Bodies, Zink and Lapis Calaminaris, 
may deſerve to be farther enquired into, by 
particular Experiments. The Inflammability of 
Zink is very remarkable; for it burns durably 
of a bluiſh white Flame in the Fire; and thus 
reſolves into a white Calx. ä 
42. Many curious Phænomena, and unexpect- 
ed Reſults, happen upon mixing metallic and 
mineral Bodies in the | ire; all which deſerve to 
be tried, and noted, as Facts that might at leaſt 
direct to the diſcovery of ſeveral new and uſeful 
Mixtures, or Compoſitions of Metals. We might 
be encouraged to proſecute this Enquiry, by 
thoſe pretty Imitations of Gold, lately introdu- 
ced for the making of Watches, Buckles, Cane- 
heads, Snuff-boxes, c. But perhaps a better 
Imitation of Gold, for theſe and many other 


= Purpoſes, may be obtained by M. Homberg's 


Method of treating Copper with Quickfilver : 
For if an Amalgam be made of one Part pure 
Copper, and three Parts Quickſilver ; and the 
Amalgam be boiled in River-Water for two 
Hours; then the Quickſilver diſtilled off, and 
cohobated. once ; the remaining Copper, bein 
now: fuſed, will be found of a beautiful Gol 
Colour, and more ductile than common Cop- 
per; fo as to become well fitted for Watch- 
work, Gilding, and the finer Machines and 
Utenſils. | 


ExPER I 
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ExriAIMENT V. 
The Method of converting Iron into Steel. 


43. We took a few Pieces of ſoft Iron - Wire, Scl. 


and burying them in a cloſe Crucible, full of 
powdered Charcoal, ſet the whole in a Wind- 


Furnace, for two or three Hours; then taking 


out the Pieces of Wire we found them changed 
to Steel, dt 


44. The Method of making Steel has been Th as- 
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vuſually kept as a Secret, and at preſent there ci, Me- 


are but very few Steel- makers in England : The **** 


ancient Method was, to keep ſlender Bars of Iron 
ignited, for feveral Hours, in a melted Mixture 
of Iron and vitreſcible Sand; then taking out 
the Bars, forging them, and immediately plung-- 
ing them, whilit hot, into cold Water; after- 
wards forging them again, till they would eaſily 
ſnap, and appear white, and of a cloſe Texture, 
or Steel-Grain, when broke. 


* 


45. The preſent Method is, to ſtratify a large Themoders 
Number of ſlender Iron Bars with powdered Methed. 


Charcoal; to fill a Furnace with them, in the 
Form of a long Cheſt; and then to keep up a ſtrong 
Fire, but ſo as not to melt the Iron, for two or 
three Days together. And thus at length, when 


the Furnace is cold, the Bars are taken our 


unaltered in their external Form: But they may 
be bliſtered according to the Pleaſure of the Ope- 
rator, by uſing Quicklime along with the pow- 
dered Charcoal. | bi 


46. The whole Secret of making Steel ſeems ws what 
to depend upon excluding the Air from the | * 


tion de- 


Iron to be wrought upon. Accordingly if a ens, 


large Ball of Iron be kept ſo hot, for ſome Time, 
that its external Surface ſnall melt, and run like 


Water, 
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Water, the internal Part of the Ball will, at 
the ſame Time, be converted into true Steel. 
And hence appears the Reaſon why certain 
Knots, or Spindles, of Iron are ſometimes found 
in the Middle of Caſt Work, ſo hard that no 
Tool will touch them. 

47. The Art of Caſe- -hardening is a leſſer 
Degree of Steel- making; and is practiſed by bak- 
ing Raſors, Files, Knite-Blades, c. in a Kind of 
Oven, ſtratified with powdered, Charcoal, Hoofs, 
Horns, and the like, ſo as to exclude the Air; 
and thus, by baking, to give a Coat of Steel to 
Inſtruments, ſome Depth below their Surface, 

48. But the Making ot the beſt Steel depends 


Steel, bow UPON the Nature of the Iron employed, or its 


made. 


Ore; and uſually requires a proper Mixture of 
ſeveral Kinds together, as well as Perfection in 
the Art of Tempering ; which, according as it 
is managed, ſuits the Steel for different Ules. 
Thus Gravers are of one Temper, Drills of an- 
other, Watch-Springs of another, Razors of an- 
other, Sc. Which Tempers are given them by 
being quenched with different Heats in Tallow, 
Water, or certain Liquors, Juices, or the like, 


Ax1roms and Canons. 


1. We learn from the foregoing Enquiry, 
That different mineral and metallic Matters bear 
different Relations to melted Lead in Fuſion : 
Whence ſome of them will not'mix therewith, 
but float on its Surface; others evaporate, 
and others vitrify with it; whilſt Silver and Gold 
remain unaltered. by it, and unimpaired “. 

2. That the nobler Metals have nearly the 
ſame Relation to ae as they have to 


* Exp. | 
| melted 
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melted Lead; being readily drunk up by them 


both, and thus ſeparated from other YoterOgs- 


neous Matters . 

3. That Teſting, in the large Way, i is improve- 
able by finding a properer Matter than Bone- 
Aſhes for the making of Teſts; by working 
without Bellows ; and again by uſing I 
and a well contrived Furnace a}. 

4. Thar the Art of Aſſaying is ürherto! per- 
fect ; but capable of receiving conſiderable Im- 
provements from chemical and mechanical Know- 
ledge a). 

5. That the troubleſome and expenſive Me- 
thod of ſeparating Gold from Silver by Quarta- 
tion, may be advantageouſly ſuperſeded, or ſet 
aſide, by Means of Fulion, or a tn Ma- 
nagement of the Fire 6). 

6. That Gold and Steer: are Sauen rendered 
abſolutely pure, or ſeparated from all other 
Kinds of metallic or mineral Matters; and that 
to purify them to ſuch a Degree requires the Uſe 


of S Methods than thoſe commonly employ- 


ed: though the Thing is till K e by 
Art, and a ſuitable Proceſs 5). 

7. That the particular Hiſtery of common metal- 
lic Fuſion is wanting, for the Improvement of 
Metallurgy c). 

8. Thar — the Ore of an imperfect Metal 
is in immediate Contact with the Fire or Fewel, 
it yields more and better Metal, than when con- 
tained in a Crucibley: or _ from Wy the 
Coals c). 

9. That a languid ” ire leſſens the Yield of an 
Ore ; but a briſk one, if not too long continued, 
increaſes it 08); Te 


„. Dr. enn 
See alſo Lect. XVII. ns, 


10. That 


* 
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10. That the Buſineſs of Smelting in Perfec- 
tion depends (1) upon uſing a Degree of Fire 
ſuired to the Ore; (2) procuring a quick and 
thin Fuſion of the Scoria; and (3) a cloſe Con- 
tact of the Metal with the Fewel, or Coals, em- 
ployed 8). ms. = 
11. That Sulphur has different Effects upon 
the different Metals; which Effects being well 
noted, Rules of Practice might be thence deri- 
ved, for the farther Improvement of Metal: 
lurgy 4). | | 
12. That metalline Recrements, or the Slags 
of Metals once ſmelted, have been wrought over 
again to profit, on Account of the imperfect Man - 
ner wherein the Ores were originally treated for 
their Metals a). * 
; 13. That the ignobler Metals are ſeparable 
| from each other by the Application of proper 
Degrees of Heat; fo as to make the more fu- 
ſible melt away from the leſs: fuſible; at leaſt 
with the Aſſiſtance of Lead a). 
14. That all Metals are reducible, by burn- 
ing, or Calcination, to terreſtrial Powders, or 
Calces; which, by being melted with any in- 
flammable Matter, aſſume their metalline Form 
again a). | | 
15. That the. great Enemies to Ductility, or 
the true metallic Nature, are Sulphur, Cobalt, 
and Things compounded thereof 5) ; but that all 
unctuous or inflammable Bodies are friendly to 
Metals, and promote or reſtore their Ductility, 
when melted therewith c). 2 
16. That Copper may be made to approach 
the Colour of Gold, and at the ſame Time not 
loſe, but increaſe, its Ductility, by being amal- 
gamated with, and diſtilled from, Quickſilver; 


a) Exp. It. 8) Exp. III. Sec alſo Lg. XVII. ) Exp, III. 
| -. 
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and that probably many artificial or compound 
Metals are diſcoyerable, by mixing various me- 
talline and mineral Bodies together; ſo as greatl 
to enrich and improve the Art of Metallurgy a). 

17. That Steel is made by a proper Applica- 
tion of Fire to Iron, in a cloſe Place, fo as to pre- 
yent the open Air from communicating freely 
with the Iron 56), | | 


18. That Metals receive particular Alterations 


in their Texture or Conſiſtence, according to 

the Nature of the folid Subſtance or Liquor, 

wherein they are quenched or cooled 3). 
19, That, in general, Ores are no more than 


a natural, looſe Mixture of metallic Matters, 


along with earthy and ſulphureous ones: Whence 


artificial Ores may be readily made, by calcining 


a Metal with Sulphur, and mixing it with Earth 
ſo as, with Heat, to form ſolid Lumps'of Ore, 
reſembling thoſe Dug out of Mines c). | 


4 


20. That numerous Experiments remain to be 
made, Facts of Nature, or Obſervations, to be 


regiſtered, and Relations of Bodies to be found, 
betore this uſeful Subject of Metallurgy can be 
brought to Perfection d). Ive 


«) Exp.IV. #) Exp.V. eh See Lect, XVII. and 


XVII. an. J) Exp. I. II. III. IV. v. 
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PY ROTE CHN; or Experiments relating to 
Gunpowder, Exploſions, and Phoſphori. 


TeeDe/yn, 1. HE preſent Deſign is to enquire into 
dhe Nature of Gunpowder, Exploſions, 
We: and Pboſpbori; and to try it any uſeful 
Doctrine or Diſcoveries may be thence derived, 
for the Improvement of Chemiſtry and Natural 
Philoſophy. We therefore propoſe (1) to examine 
into the Nature and Compoſition of Gunpowder, 
with the Ways of trying and improving it; 
(2) to ſhew ſome of the more remarkable Kinds 
of Exploſions; (3) to examine ſome of the more 
eminent Phoſphorti ; and (4) to deliver the Doc- 
trine pointed out by this Kind of Experiments. 
The hien: 2+ Our firſt Experiment, therefore, will ſhew 
of the Ex. the Method of making Gunpowder; our ſecond 
geri uenta. the Method of making the Pulvis and Aurum 
fulminans; our third, a Method of producing 
Heat and Fire by the Mixture of Sulphur and 
Iron Filings ; our fourth, a Method of produ- 
cing Coruſcations with Oil of Vitriol and Iron 
Filings ; our b, a Method uf producing Fire 
and Flame by the Mixture of two cold Li- 
quors ; and our /ixth Experiment will ſhew the 
Method of making the liquid Phoſphorus of 
Urine. 


wv 


ExXPERI- 
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. 5 | 
be Method of making G wan, 


t. We took four Ounces of refined Salt- Petre, Gunfow- 
an Ounce of Brimſtone, and ſix Drams © der 
Small-Coal ; theſe we reduced to fine Powder, | 
and, continued beating them, for ſome Time, | 
in a Stone-Mortar, with a Wooden Peftle ; 4 
wetting the Mixture, between whiles, with Wa- 
ter, ſo as to bring the whole into an uniform | 
Paſte; which we then reduced to Grains, by 1 
paſſing it through a Wire-Sieve fit for the Pur- 1 
poſe: And in this Form, being carefully dried, 
it became the common Gunpowder. | 

2. We formerly ſhewed the Way of refining Viere bow "2 
Salt-Petre tor the making of Gunpowder *. . In pulverized 1 
order to reduce this Saft to Powder, they diſ. readih. 
ſolve a large Quantity of it in as ſmall a Propor- 
tion of Water as poſſible; then keeping it con- 
tinually ſtirring over the Fire, till the Water 
exhales, a white dry Powder is left behind. 

3. In order to purify the Brimſtone employed, 75 Sl 
they diſſolve it with a very gentle Heat; then 2 428 
| ſcum and paſs it through a double Strainer. If 
the Brimſtone ſhould happen to take Fire in the 
| melting, they have an Iron-Cover that fits on 
cloſe to the melting Veſſel, and damps the 
| Flame. The Brimſtone is judged to be ſuffi- 

i ciently refined, if being put between two hot Iron 
Plates, it melts into a Kind of red Subſtance, 
without yielding any fetid Odour. . 

4. The Coal for the making of Gunpowder, The Coal 


i is either of Willow or Hazel, well charred prepared. 
: in the uſual Manner, and reduced to Powder: 
And thus the Ingredients are prepared for mak- 
* Sce Leg. XIII. 


. E e ing 


418 


LECTURE THE NINETEENTH. 


TheStanf- ing this Commodity. But as theſe Ingredients 


ing. 


Rationale 
of Gun- 
powder. 


require to be- intimately mixed, and- as there 
would be Danger of their firing if beat in a dry 
Form, the Method is to keep them continually 
moiſt, either with Water, Urine, or a Solution 
of Sal-Ammoniac, and to continue thus ſtamp- 
ing them together for 24 Hours ; after which 


the Maſs is fit for corning, and drying in the 


Sun or otherwiſe, fo as ſedulouſly to prevent 
its firing. 

5. The exploſive Force of Gunpowder is now 
a thing commonly known; but the phyſical Rea- 
ſon thereof may not, perhaps, be hitherto ſuf- 
ficiently underſtood. In order to explain it, 
let us obſerve (1) that Salt-Petre, of itſelf, 
is not inflammable; and though it melts in the 
Fire, and grows ted! hot, yet it does not explode, 
unleſs it comes in immediate Contact with the 
Coals; (2) that Brimſtone eaſily melts at the 
Fire, and than readily catches Flame; (3) that 
powdered Charcoal readily takes Fire, even from 
the Sparks yielded by a Flint and Steel; (4) that 


if Nitre be mixed with powdered Charcoal, and 


brought in Contact with the Fire, it burns and 


flames; (5) that if Sulphur be mixed with pow- 


dered Charcoal, and Fire applied to it, part 
of the Sulphur burns lowly away, but not much 
of the Charcoal; and (6) that if a lighted Coal 
be applied to a Mixture of Nitre and Sulphur, 


the 80 alphor preſently takes Fire, with ſome De- 


gree of Exploſion, leaving a Part of the Nitre 
behind ; as we ſee in making the Sal Prunelle 
and Sal Polychreſtum. 

6. Theſe Experiments duly conſiderecd may 
give us the chemical Cauſe of the ſtrange explo- 
ſive Force of Gunpowder: For each Grain of 
this Powder conſiſting of a certain Proportion 


of Sulphur, Gs and Coal, the Coal prefent- 
| ly 
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ly takes Fire, upon Contact of the ſmalleſt Sparks _ " 
whereupon both the Sulphur and the Nitre 
immediately melt, by Means of the Coal inter- 
poſed between them, and burſt into Flame; 
which, ſpreading from Grain to Grain, propa- 
ates the ſame Effect almoſt -inſtantaneouſly z . 
| 10 that the whole Maſs of Powder comes to be 

fired: And as Nitre contains a large Proportion 

both of Air and Water, which are now violent- 

ly rarefied by the Heat, a Kind of fiery exploſive 

Blaſt is thus produced; wherein the Nitre 

ſeems, by its aqueous and aerial Parts, to act 

as Bellows to the other inflammable Bodies, Sul- 

phur and Coal, blow them into a Flame, and 

carry off their whole Subſtance in Smoak and 

Vapour. | | 
7. The Diſcovery of this Compoſition was acci- I Diſco- 


a fr. * Af 


1 


: dental, and perhaps owing to that common Ope- ve. 

. ration of fulminating Nitre with Sulphur, for 

l the making of Sal Pruneilæ. It appears to have 

" been known long before the Time of Schwartz, 

t as being particularly mentioned by Friar Bacon. 

1 8. The three Ingredients of Gunpowder are The here- 

1 mixed in various Proportions, according as the «ents dif- 

Powder is intended for Muſquets, Great Guns, A wer 

t or Mortars : Though theſe Proportions ſeem ES ; 

k not to be hitherto. perfe&ly adjuſted, or ſettled 

il by competent Experience. ls 

r, 9. There are two general Methods of examin- Heu tried 

ke ing Gunpowder ;z one with regard to its Purity, Y ga- 

re the other with regard to its Strength. Its Purity) 

Ls is known, by laying two or three little Heaps 
| near each other upon white Paper, and firing | 

a one of them; for if this takes Fire readily, and | 

92 the Smoke riſes upright, without leaving any 


Droſs or feculent Matter behind, and without 

burning the Paper, or firing the other Heaps, 

it is eſteemed a Sign that the Sulphur and Nitre 
E e 2 were 
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; were well purified; that the Coal was good; 
and all the three Ingredients were thoroughly 
incorporated together. But if the other Heaps 
alſo take Fire at the ſame Time, it is preſumed 
that either common Salt was mixed with the 
Nitre, or that the Coal was not well ground, 
or the whole Maſs not well beat and mixed 
together; and if the Nitre or Sulphur was not 
well purified, the Paper will be black or ſpot- 

How as to 10. In order to try the Strength of Gunpow- 
Cirengtb. der, there are two Kinds of Inſtruments in Uſe ; 

- but neither of them appear more exact than the 
common Method of trying to what Diſtance a 
certain Weight of Powder will throw a Ball 
from a Muſquet. | 2 

How 11. To increaſe the Strength of Powder, it 
firength- ſeems proper to make the Grains conſiderably 
large, and to have it well ſifted from the ſmall 
Duſt. We ſee that Gunpowder reduced to 
Duſt has little exploſive Force; but when the 
Grains are la'ge, the Flame of one Grain has 
a ready Paſſage to another; ſo that the whole 
Parcel may thus take Fire nearly at the ſame 
Time; otherwiſe much Force may be loſt, or 
many of the Grains go away, as Shot, unfired. 
12. It ſhould alſo ſeem, that there are other 
Ways of increaſing the Strength of Powder; par- 
ticularly by the Mixture of Salt of Tartar: But 
perhaps it may be improper to divulge any Th ng. 
of this Kind, as Gunpowder ſeems already ſuf- 
ficiently deſtructive. 

13. There has been much talk of a white Pow-. 


Vit. 


Powder, der; which, if it anſwered the Character given 
it, might be a dangerous Thing For *tis pre- 
tended that this white Powder will throw a Ball 
as far as the Black, yet without making any Re- 

port. But none of the white Powder we 
| ave 
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have ſeen anſwers this Character; being, as. 
we apprehend, commonly made either with 


Touch-wood or Camphire, inſtead of Coal. The 
moſt dangerous white Powder, if it may be fo 
called, is condenſed Air; which, though able 
to diſcharge a Ball, with great Force, to a con- 
ſiderable Diſtance, makes not a loud Report; 
eſpecially when not violently condenſed, as it 
need not be to have pernicious Mffects. | 


14. And how far Wind-Guns are improve- nd. 
able, has not, perhaps, been well conſidered, Gun. 


Some of them we have ſeen diſcharge a great 
Number of Bullets ſucceſſively ; even the laſt 


whereof would go through an Inch-Plank, at 


the Diſtance of ſeveral Yards : So that this 
Machine might anſwer the ſame End as a Muſ- 


- quet. But whether it be practicable to make 


great Guns in the ſame Manner, is another Con- 
ſideration ; and chiefly depends upon finding a 


Spring ſufficiently ſtrong to reſiſt the violent 


Force wherewith Air might be condenſed by the 
Uſe of a Winch, Sc. 1 


EXPERIMENT II. 


The Pulvis and Aurum fulminans prepared. 


421. 
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1s. We took three Ounces of purified Nitre, Pulvis ful- 
two Ounces of Salr of Tartar, and one Ounce minans 
of Brimſtone, and ground them well together F-. 


in a Mortar; then putting a ſmall Quantity, as 
about half a Dram, of this Powder upon an 


Iron Plate, and placing it over a gentle Fire, as 


ſoon as the Powder juſt began to melt, it made 
a ſmart and loud Exploſion. | 


*. 


156. The moſt philoſophical Way of accounting 1 EE 
for this Effect of the Pulvis fulminant, is by ſup- accounted 
poſing that the acid Spirits of the Nitre and /e. 


E e 3 Sulphur 
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Sulphur, being looſened by the Heat, ruſh to- 
wards one another, and towards the Salt of 
Tartar, with ſo great a Violence, as, by the 
Shock, at once to turn the whole into Vapour 
and Fume. 8 

Aurum 17. We diſſolved a few Grains of fine Gold 

fulminans in Aqua-Regia, precipitated the Solution with 

prepared. Salt of Tartar, and thus obtained a Powder, 
which we dried“ with a very gentle Heat, A 
ſingle Grain of this Powder being laid upon 
the point of a Knife, and held over a lighted 
Candle, preſently went off, with a very briſk 
and loud Report. X 

Ie, 18. This Aurum fulminans has other remark- 

Preperties. able Properties; for (1) it does not, like the 
Pulvis fulminans and Gunpowder, require the 
Application of actual Fire ro make it explode; 
but though prepared with two of the molt fixed 
Bodies, Gold and Salt of Tartar, yet is ſo vo- 
latile as to fly off, and give this loud Report, 
with a leſs Degree of Heat than ſuffices to kindle 
any of the moſt inflammable Bodies; or even by 
being ſtrongly rubbed in a Mortar, or dried on 
a hot Furnace : (2) It exerts its exploſive Force 
in vacuo, as well as in the open Air; and when 
made to explode in the exhauſted Receiver, a 
fine Gold Duſt has been found ſticking to the 
Sides of the Glaſs. (3) The Addition of a little 
Brimſtone to this Powder takes away its fulmi- 
nating Property; ſo that after having been melt- 
ed therewith, the Gold is ſet looſe, and may be 
eaſily recovered, in its native form, by fluxing it 
with Borax. | 

The Ratio 19. Hence it ſhould ſeem that the Body of the 

nale. Gold in this Powder is ſubtilely divided by the 

| Action and Interpoſition of the Parts of the com- 
pound Menſtruum; which Menſtruum being of 
| | *\ IN 


0 


* See below 5. 26. 
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an aqueous and aerial Nature, and its Parts 
cloſely wedged in betwixt the fine ponderous 
Parts of the Gold in the Aurum fulminans, when 
this Powder comes, any way, to feel ſuch a De- 
gree of Heat as ſuffices ſtrongly to rarify and 
expand the aqueous. and aerial Particles, they 
burſt with Violence from their Priſons, and ſcat- 
ter-the duſty Particles of the Gold around. | 


EXPERIMENT III. 


The Production of Heat and Fire, by the Mixture of 
| Sulphur and Iron: Filings. | 


20. We took two Pounds of clean Iron-Fil- 73 firing 
ings, and as much common Brimſtone, and beat- Mixtureof 
ing them together for ſome Time, in a Mortar, ea 
with the Addition of Water, we brought the e 
whole to a Kind of Paſte; which being cloſe 
preſt into an earthen Pot, and ſet in a Chim- 
ney, it in a ſhort Time begun to grow hot, and 
at Length took fire. | 

21. This Mixture never fails to take Fire, if 
the Quantity be large; but if it be ſmall, the 
Paſte - only heats and cracks, in ſeveral Places, 
ſo that hot Vapours iflue out thereat. Bur if 
the Heat continues ſufficiently long, the whole 
Maſs will be changed into one uniform Sub- 
ſtance z which, being ground and boiled in Wa- 
ter, affords good Vitriol of fron * : Whence it 
is manifeſt, that the Acid naturally contained 
in the Brimſtone enters the Body of the Iron, 
and diſſolves it. This Action may therefore be 
the Cauſe of the Effect; eſpecially if we conſider 


that Sulphur conſiſts of an unctuous or inflam- 


- V0 4 mable, 
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And ap- 
2 


mable, as well as an acid Part: For this inflam- 
mable Part of the Sulphur, doubtleſs, takes Fire 
in the violent Conflict betyixt the lron and the 
Acid of the Sulphur. a6 8 a | 
22. This Experiment, if duly attended to 
and applied, may, in the uſual Way of Philo- 
ſophers, account for ſeveral Phænomena of Na- 
ture; ſuch as burning Mountains, ſubterraneous 
Fires, Earthquakes, hot Baths, &c. Thus, for 
inſtance, as there are large Quantities of Iron- 
Stone, and Sulphur, found in the Bowels of the 
Earth; as alſo. Marcaſites, which are a Mixture 
of the two; when theſe come to be wet, as 
they may, on many Occaſions, with Water, tis 
eaſy to conceive, that they mult heat, ſwell, fer- 
ment, explode, and yield a hot Steam or Va- 
pour, which forcing its Way through certain 


Caverns of the Earth, ſhall produce Earth- 


uakes, or violent Strugglings, of longer or 
_—_ Duration, till the Force finds vent, or 

pires through ſome Cranny into the Atmo- 
phere. Sulphureous Vapours certainly abound 
in the Bowels of the Earth, and ferment, and 
conflict with Minerals, ſo as to take Fire, and 
make ſudden Coruſcations, or Exploſions ; and 
if confined in the Caverns of the Earth, ſome- 
times burſt and ſhudder thoſe Caverns to Pieces. 
At which Time the hot Vapours, generated by 
the Exploſion, and expiring through the Pores 
of the Earth, may raiſe Tempeſts and Hurri- 
canes, or make the Ground fink into Chaſms, 
or the Sea boil up in certain Places. Theſe ſul- 
phureous Vapours at other Times aſcending into 
the Atmoſphere, may there ferment along with 
other Matters, take Fire, and thus Occaſion 
Thunder, Lightning, the Aurora Borealis, and 
other fiery Meteors : At leaſt this ſeems one 
; | ns probable 


= 
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probable Cauſe of ſuch . er, and bas a Founda- | 


tion in A #, 


Err IV. 
Coruſeation produce by means. of Oil of Vitria 


nd Iran. 


23. We took a cut Body, capable of holding eee 
two or three Quarts; and put into it three c- 
Ounces of Oil of Vitriol, and twelve of com- 
mon Water; then warming the Mixture a little, 
we threw in, at ſeveral Times, two Qunces, or 
more, of clean Iron-Filings; upon which an 

Ebullition, and white Vapours, aroſe ; then 
ſenting a lighted Candle to the Mouth of the 
Body, the Vapour took: Fire, and at the ſame 
Time/ afforded a bright Fulmination, or Flaſh 
like Lightning. The Candle being ſeveral Times 
applied, in the ſame Manner, afforded the like | 
Coruſcation ; during which we ſometimes found | 
the Glaſs filled with a Flame that reached, and | 
circulated, to the Bottom of the Liquor ; and 
ſometimes the Flame only roſe into the Neck of | 
hs Glaſs. 
4. This Experiment will not ſucceed, unleſs Cautions. 
FS. Oil of Vitriol be largely diluted with Wa- 
ter, to make the Menſtruum fit for diſſolving 
the Meta]. *Tis alſo requiſite to heat the Li- 
quor a little, in order to promote the Solution, 
that the Vapour may aſcend the freer : Bur if 
the Liquor be too hot, the Vapour will riſe too 
faſt; and ſo, when the Candle is applied, only 
take fire in the Neck of the Glaſs, without mak- 
ing any remarkable Fulmination. 


* See Sir J/aac . 5 Qveries, at the End of his Opties ; 
and M. N $ Paper upon the Subject, in the French Me- 


moirs. | 
25. This 
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Rationale. 25. This Experiment appears to have a great 
N Affinity with the preceding, and to depend upon 
nearly the ſame Principle; the Oil of Vitriol 
being a very powerful Acid, correſponding to 
that of Brimſtone; and Iron, in itſelf, con- 
taining ſomething that is properly ſulphureous, 
or inflammable. It ſhould ſeem, however, that 
it is not the Sulphur of the Iron alone, but 
that ſome ſulphureous Part of the Oil of vi- 
| triol alfo contributes to the Effect; for Spirit of 
| Nitre, or Aqua fortis, being uſed in this Caſe, 
produce no Fulmination : But the Spirits of Salt, 
| of Sulphur, and of Allum, which are all ſul- 
ö phureous, have here the ſame Effect as Oil of 
| Vitriol. | 
Difcovery 26. The Experiment ſeems to have been ac- 
and Uk, cidentally diſcovered, by inadvertently 1 4 
ching a Candle near the Mouth of the Glaſs, 
whilſt Iron was diſſolving in diluted Oil of Vi- 
triol, in order to make the common Vitriol of 
Iron; for if what remains in the Glaſs after the 
Fulmination is over, be boiled, filtred, evapo- 
rated, and cryſtallized, it affords this Vitriol in 
great Perfection, like what we before obſerved 
of the Mixture of Iron-Filings and Sulphur 3). 
27. We would recommend it to the curious 
in Chemiſtry, ta endeavour to collect, and, if 
poſſible, to condenſe, a Quantity of the ſulphu- 
reous Vapour generated in the preſent Experi- 
ment: For this Vapour has not the fetid Smell 
of Brimſtone; but is, perhaps, ſomewhat like 
that volatile, aerial Spirit, which gives Virtue to 
certain mineral Waters 3). | | 


„ 


a) See above, F. 22. 
) See Hoffman of Mineral Waters, 
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ExERIMENT V. 


Fire and Flame produced by the Mixture of two 
cold Liquors. 1 


28. We took two Drams of ſtrong and freſh 07 7 
Spirit of Nitre, prepared with Oil of Vitriol, Clowes and 
and putting it into a clean and dry four Ounce —_ gd 
Gally-Pot, we ſet it under a Chimney ; then, 7 
immediately, and at once, poured to it a Dram 
of the true effential Oil of Indian Cloves; and 
there was inſtantly produced a loud Noiſe, a 
violent Conflict and Ebullition, with a conſide- 
rable Flame; which being extinguiſhed, a reſi- 
nous Subſtance, or actual Roſin, was found at 
the Bottom of the Gally- Pot. | n 

29. To render this Experiment ſafe, (1) it Caution. 
ought to be performed under a Chimney that 
may carry up the offenſive Vapour z; (2) the 
Oil ſhould be poured from a Phial fixed at the 
end of a Stick, to prevent any of the fiery Mat- 
ter from flying upon the Operator: And to 
render it ſucceſsful, (r) the Spirit of Nitre 
ſhould be ſtrong, and freſh drawn; (2) the 
Oil ſhould be genuine; (3) the Veſſel wherein 
the Mixture is made ſhould be perfectly clean, 
dry, and Jarge enough to give the Matter room 
to ſwell; (4) the Oil ſhould be poured in at 
once, to make the more expeditious Mixture. 

30. This Experiment is neither confined to Extended. 
one certain Oil, nor to one certain Acid; the 
diſtilled Oil of Saſſafras, Guajacum, Box, Ja- 
maica Pepper, Cinnamon, or even the empyreu- 
matic Oils of Hartſhorn, Blood, Sc. will ſerve 
the Purpoſe; or, in general, any thin, eſſential 
Oil, thickened with Balſam of Sulphur, Sc. For 


ſome 


1 
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ſome Degree of Thickneſs or Tenacity in the Oil 
ſeems a primary requiſite, to make it explode 
with Spirit of Nitre; and for acid Spirits, Oil 
of Vitriol, and moſt of the other acid Spirits 
highly rectified, will produce Flame with the 
aromatic Indian Oils, it unadulterated. 
31. The Experiment is made to give the great- 
er Surprize when Gunpowder is S ed by pour- 
ing a cold Liquor upon it; for if 9 
were put to the Oil, this alſo would be fired, | 
upon pouring in the Spirit of Nitre. Hence it 
may ſcem ftrange that Camphire, which is an 
exceeding inflammable Subſtance, ſhould nor 
take Fire when added to the Oil, and treated 
as the Gunpowder, The Reaſon ſeems to be, 
that Camphire contains an Acid; and therefore 
when diſſolved in the Oil, ſomewhat anticipates 
or lefſens the Force of the Spirit of Nitre that 
is afterwards applied; ſo that the Shock betwixt 
the two is not now great enough to produce 
And ae- Flame: For in the Shock, or violent Conflict 
counted for betwixt a ſtrong Acid and a thick Oil, diveſted 
of Acid, the Fire and Flame in the Experiment 
appear to be produced. 
tes Force 32. Nor is the Effect leſſened when the Expe- 
in vacuo. riment is performed in vacuo; where half a Dram 
of Oil of Carraway- Seeds, and a Dram of Spirit 
of Nitre, have made a Flaſh like Gunpowder, 
and burſt the exhauſted Receiver, a Glaſs ſix 
Inches wide, and eight deep. This is a ve 
extraordinary Effect ; as differing from _—_ 
other flaming Bodies, which rather deſtroy than 
generate Air : But here muſt be a large Quan- 
tity of Air, or ſomething of equal Force, gene- 
rated by the exploding Mixture, in order to 
balance and over-power the external Preſſure ; 


E See Sir Jaac Newton's Verie at the End of his Optics. 
RIA 


r . all 

which in this Caſe was ſeveral hundred Weight. 
Hence it ſhould ſeem that the Force of our explo- 
ſive Mixture is much greater than that of Gun- 
powder; which will not explode in vacuo, nor, 
even with the Aſſiſtance of the Air, produce any 
thing like ſuch an Effect. It may therefore be 
worth conſidering, whether ſo great a Power 
could not be applied to ſome uſeful Purpoſe. 
The Mixture might be made cheap, by uſing 
any of the groſs and ponderous empyreutnatic 
Oils, inſtead of the effential Kind. 


Exyzk IMENT VI. 
The liquid Phoſphorus of Urine. 


33. We took half a Dram of Camphire, and 8% PA 
und it in a Glaſs Mortar, with three Grains #4orus 
of the ſolid Phoſphorus of Urine; then added 82 
much eſſential Oil of Cloves as ſerved to reduce %. 
the whole to a fluid Form. The Mixture thus 
made may be rubbed upon the Cloaths, the 
Hair, or the Hands, without Danger of burn- 
ing a). ws + 
34. Chemiſtry hath ſcarce afforded any Thing Hife of 
more ſurprizing than the common Phoſphorus. Pho/phe- 
To fee Letters traced with this Matter become . 
luminous in the dark, Images and the Bodies of 
Men to blaze with Light, and Abundance of the 
like Experiments performed by Means of Phoſ- 
Phorus, made many Perſons curious to know how 
it was made 5). The Preparation indeed ſeems 
even to this Day kept as a gainful Secret in few 
Hands, and the Matter is fold at a very great 
Price; Whence we apprehend it would be of 


2) See below under 5 43. No. 11. 


) See M. Homberg's Papers on the Subject. 28 
| ſingular 


. 
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ſingular Service to Chemiſtry, to render this 
Commodity cheaper, and diſcover its farther 
Un. ? | 

35. With this view we ſhall here touch a 
little upon the Hiſtory of this Phoſphorus, com- 


monly called Kunckel”s Phoſphorus, or the Phoſ- 


The ſolid 
Phoſpho- 
rus, bow 
mad. 


pborus of Urine. It was diſcovered by accident: 


One Brand, an obſcure Chemiſt of Hamburgb, 
ſtumbled upon it as he was ſearching after the 
Philoſophers Stone, which he firmly believed 
lay. concealed in Urine. This Subject therefore 
he tortured a thouſand Ways; and at length, 
after a violent Diſtillation, found a ſhining Mat- 
ter, ſince called Phoſphorus, in his Receiver. 
This Matter was ſhewn to Dr. Kuncke!l! ; but 
the Proceſs was concealed from him. Soon af- 
ter this Brand died; and Kunckell reflecting that 
Brand worked wholly upon Urine, he continued 
to work upon the ſame Subject himſelf for four 
years together; and at length, in the year 
1579, found the Thing he ſought after. Doctor 
Kraft has uſually paſt for the Inventor of this 
Phoſphorus, he being the firſt that carried it 
abroad : but he only diſtributed it for Dr. 
Kunckeli, being at that Time unacquainted with 
the Preparation. 

36. The ſucceſsful Method of making it is 
this : Evaporate any Quantity of freſh Urine 
over a gentle Fire, to a black, and almoſt dry, 
Subſtance; then with two Pounds thereof tho- 
roughly mix twice its Weight of fine Sand; put 
the Mixture into a faves coated Retort of 
Stone; and, having poured a Quart or two of 


clear Water into a large Receiver with a long 
Neck, join it to the Retort, and work in a na- 
ked Fire; let the Heat be ſmall for the two firſt 
Hours; then increaſe it gradually to the utmoſt 
Violence : and thus continue for three or four 

Hours 
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Hours ſucceſſively. At the Expiration of that 
time there will paſs into the Receiver a little 
Phlegm and volatile Salt, much black fetid Oil, 
and laſtly the Matter of the Phoſphorus in Form of 
white Clouds, which will either ſtick to the Sides 
of the Receiver like a fine yellow Skin, or fall 


to the Bottom in Form of a ſmall Sand. Now 
let the Fire go out; but take not away the 
Receiver before it is cold, for fear of ſetting the 


Phoſphorus on fire, by admitting the Air. To 
reduce theſe ſmall Grains into one Piece, put 


them into a little Tin Ingot-Mould, along with 


ſome Water; heat the Ingot, to make the Grains 


melt together; then add cold Water, till the 
Matter is congealed into one ſolid Stick, like 
Bees-Wax ; which being cut into little Pieces 
fit to enter the Mouth of a Phial, may be pre- 


43 


ſerved by Water, and by keeping the Glaſs cloſe 


ſtopped. If the Glaſs be not kept ſtopped, the 
Phoſphorus will turn black on its — and 
at length be ſpoiled. | 


The Cautions required to make the Pro- Cauticns. 


cels Fe are, (1) to evaporate the Urine, 
while it is recent; (2) to prevent its boiling 
over, and ſo loſing the moſt unctuous Part; 
(3) to let the Matter afterwards Ferment in the 
cold: (4) to mix the black Matter with Sand, 
to prevent its melting and running together; 
(5) to uſe a Stone Retort, thoſe of Earth being 


too porous, and ſuffering the Phoſphorus to tran- 


ſude ſooner than paſs into the Receiver; (6) to 
have the Receiver very large, and with a very 
long neck, to r breaking and over- 
heating, which would either evaporate the white 


Vapour wherein the Phoſphorus conſiſts, or elſe 


prevent its coagulating ; (7) to put Water into 
the Receiver, for keeping it cool, and quench- 
ing the Phoſphorus, as it falls to the Bottom; 


($) to 
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(8) ro make the Fire ſmall ar firſt, that the Re- 
rort may be preſerved, and the black Matter 
gradually dried, which would otherwiſe ſwell, 
and come over in a black Froth; Laſtly, it is 
found neceſſary, that the Urine for the Opera- 
tion be of ſuch as uſe Malt-Liquors, rather 
than Wine. All theſe Circumſtances being re- 
quired for obtaining the Pheſpborus to advantage, 
no wonder if ſo many have miſcarried in their 
Attempts to make it. 

38. This Operation may be greatly ſhorten- 
ed, by freezing and concentrating freſh Urine, 
afterwards evaporating it with care, and then di- 
geſting it per /e in the Manner above mentioned. 
When thoroughly digeſted, commit the Matter, 
in à large Quantity, to an Iron Pot, with an 
earthen Head, as the Chemiſts uſually do for 
making Spirits of Hartſhorn, or the Spirit and 
Salt of Urine. When all the Salt and Oil are 


thus obtained, let the Caput mortuum be taken 


out, and mixed with twice its own Weight of 
Alum. ' This Matter may now be put into a 


well coated Long-Neck, and worked with care 


in a Reverberatory-Furnace, into very large 
Receivers, filled with Water, and connected to 
the Long-Necks by Adopters ; the lower Ends 
whereof ſhould enter the Water, as in diſtilling 
Quickſilver, and the Operation be continued 
for eight or ten Hours, And this we apprehend 
fo be the beſt Way hitherto known of procuring 
Phoſphorus to Advantage. Dr. Wall informs us 
that Mr. Boyle, concerned to find how ſmall 
a Proportion of Phoſphorus was afforded by 
Urine, deſired him to loA out for another Sub- 
xe that might afford it in greater Plenty. The 
Doctor afterwards cauſing a Piece of dry Matter 
to be dug up in the Fields where Night-men 
empticd their Carts, he obſerved a + 
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ber of ſmall Particles of Phoſphorus therein, 
This Matter the Doctor immediately carried to 
Mr. Boyle, who ſet Bilgar the Chemiſt to work 
upon it: But he could obtain very little Phoſ- 
phorus from it, till another Material was added 
thereto in Diſtillation; and then he procured 
Phoſphorus in ſach plenty that, ſelling large Quan- 
tities at ſix Guineas the Ounce, he ſoon became 
rich and left England *. The Matter which 
thus fixes and increaſes the Phoſphorus, we appre- 
hend to be Alum; which is itſelf not only in 
ſome Meaſure prepared from Urine, but appears 
to afford the ſame Kind of Acid that Phoſphorus 
yields by burning. For upon its Analyſis, Phoſ- 
Phorus appears to be a Compoſition of a ſtrong 
Acid and an inflammable Matter united, exactly in 
the Manner of common Brimſtone; whence it may 

. not improperly be called an animal Sulphur : 
And accordingly, like common Brimſtone, it will 
burn under a Glaſs Bell, and afford Flowers 
which, by attracting the moiſture of the Air, be- 
come an acid Liquor like Oleum Sulphuris per 
Campanam. | ; 

39. And in this Manner it has been uſed, fo as Farth'y , 
to produce extraordinary Changes upon Metals, Ces. 
eſpecially in the philoſophical View; the Acid it- 
ſelf, even without Heat, proving a Menſtruum 
to perhaps all the Metals. But when this Acid 
is driven into the Pores of the Metal, by the 
Action of the Flame in burning the Phoſphorus, 

it ſeems productive of much greater Effects; as 
is known to thoſe acquainted with the ſublimer 
Metallurgy. And it is principally with a View 
of promoting this Kind of Experiments, that we 
have beſtowed ſo much af our Lecture upon fa- 
cilitating the Method, and eaſing the Expence, 


daes the Philoſophical Tranſa@ions. 
Ff 2 of 
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of preparing this Phoſphorus; which of all the 

Kinds hitherto diſcovered ſeems the moſt uſeful. 
Other 40. This Phoſphorus has been ſeveral Ways dif- 
kinds of guiſed, fo as to make it appear under various 
Phoſphori. Forms; ſometimes as a Solid, ſometimes as a 
| Liquid, ſometimes as an Ointment, ſometimes 
as a running Mercury. There are alſo others 
of different Kinds; of which we ſhall only men- 
tion two, both diſcovered by M. Homberg. The 
The black firſt is that uſually called the Black Phoſphorus, 
Fiapboru. now commonly prepared with Alum and Wheat 
Flower, by taking four or five Parts of Alum to 
one of Wheat Flower, and calcining them toge- 
ther to a brown or blackiſh Maſs ; which being 
powdered, is put into a Phial, looſely ſtopped 
with Paper, and ſet in a Sand-Heat, ſo as to 
continue glowing hot for ſome time; then the 

whole is removed from the Fire, ſuffered to cool 
gradually, and at laſt the Bottle is ſtopped cloſe. 
A little of this Powder being poured out of 
the Bottle, and expoſed to the open Air, imme- 
diately takes Fire, and appears like a glowing 
Coal. But the Powder mult be freſh made, to 
have a ſtrong Effect; for the Sun's Rays, or the 
Moiſture of the Air, being gradually admitted 
to it, deſtroy its Virtue : whence it ought to be 
kept in a dark and dry Place. Tis remarkable 
of this Phoſphoras, that it may be made from 
almoſt any animal or vegetable Subſtance, inſtead 
of Wheat Flower; but that no Salt whatever can 

be ſubſtituted inſtead of Alum. , 

The Phoſ- 41. M. Homberg's other Phoſphorus is made of 
phorus of one Part Sal-Ammoniac, and two Parts Lime 
— in the Air; theſe being mixed well toge- 
Line. ther, a Crucible is to* be filled with them, and 
ſet in a ſmall Fire of Fuſion; where, as ſoon as 
the Crucible becomes red hot, the Mixture will 
melt, and ſhould be ſtirred with an Iron Rod, 


9 
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of we ſhall here exhibit. 


er in vacuo than in the open Air. ments 
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to prevent its running over. When the Matter 


is entirely fuſed, it may be poured into a Braſs 
Mortar; and when cold it will appear of a grey 
Colour, and almoſt as if it were vitrified. If 
now it be ſtruck with any hard Body, it ap- 
pears as on Fire in the whole Extent of the 
Stroke; but the Matter being brittle, it may be 
proper for the Experiment's ſake, to dip little 
Bars of Iron, or Copper, into the melted Matter 
in the Crucible; for thus they will be enamelled, 
as it were, with the Matter; and theſe Bars may 
be ſtruck upon, ſo as commodiouſly to repeat the 
Experiment ſeveral Limes before the Matter falls 
off. The Bars are to be kept in a dry Place, 
to prevent the Phoſphorus upon them from run- + 
ning by the Moiſture of the Air. 5 

42. Both theſe Phoſphori, were diſcovered by Diſcovery 
Accident: The farft was obtained by ſearching 8 
for a limpid Oil, from the common ſtercoraceous Ok 
Matter, that ſhould fix Quickblver.z z and the ſe- 
cond, by endeavouring to calcine Sal-Ammoniac 
with Lime, (6 as to render it fuſible like Wax; 
which end was obtained, but not the other. 
43. There have been no gery conſiderable Uſes 
of theſe two Phoſpbori hitherto diſcovered; but 
"the Phoſphorus of Urine has been employed, for 
making many curious Experiments; a few here 


(1) The Light of this Phoſpharus appears great- Fah. 


(2) In hot weather it is obſerved to dart F laſhes e 
of Light through the Water wherein it is con- of Urine, 
tained, ſo as exactly to reſemble Lightning; which 


thus dares uokxungſaee through watery. Clouds 
and 9 


2 (3) Theſe 
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(3) Theſe Flaſhes of Light are not apt to 
kindle or burn any combuſtible Matter, in which 
they reſemble the harmleſs Kind of Lightning; 
but in a condenſed State this Phoſpborus burns 
very furiouſly, and with a moſt penetrating 
Fire, ſo as to melt and diſſolve Metals: In 
which reſpect it again reſembles the more de- 
ſtructive Kinds of Lightning, which are found 
to have the ſame Effects. 


(4) If a little Piece of this Phoſphorus be view- _ 


ed through a Microſcope, the internal Parts ap- 

r in a conſtant Ebullition. | 

(5) A little Piece of it being put into a Silver 
Spoon, and held over the Fire, it burſts out 
into a ſhining Flame, leaving a red ſpot in the 
Spoon of a corroſive, acid taſte; which being 
diluted with Water, the Mixture makes a con- 
flict with Oil of Tartar per deliqurum. 

(6) If a little of it be ground in a Glaſs Mor- 
tar, with twenty times its own Weight of 
Nitre, it does not take Flame, but only diſperſe 
a ſhining Property through the Body of the 
Nitre ; but if ground in the ſame Manner with 
Tron- Filings, reduced to Powder, a bright Flame 
immediately enſues. 

(7) Though this Phoſphorus appears to be a 
Kind of Sulphur; yet it does not diſſolve + in 
high rectified Spirit of Wine, but communicates 
ſome ſulphureous Parts thereto: For if this Spi- 
rit be poured to Water in the dark, it yields a 
faint Degree of Light. 

(8) The Nature of this Phoſphorus is conſide- 
rably changed, by being long digeſted with Al- 
cohol : For thus it becomes a Kind of white 
tranſparent Oil, that does not coagulate with- 
out an extreme Degree of cold, nor afford any 
Manner of Light; and when freſh * of 
ine 
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Wine is poured thereon, it does not like other 


Oils, mix therewith, nor diſſolve therein. 
(9) If this Phoſphorus be ſeparated from the 
Spirit of Wine wherewith it was digeſted, and 
be afterwards well waſhed in common Water, 
it, by Degrees, recovers its former Conſiſtence, 
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and coagulates into a . e Matter, whiter 


than before ; but neither affords ſo much Light, 
nor recovers its primitive ſhining Virtue, nor 
its yellow Colour. | 

(10) The Spirit of Wine ſo ſeparated be- 
comes yellowiſh, and ſmells ſtrong of the Phoſ- 
pborus; though it ſhines not, except when poured 
upon Water. 

(11) This Phoſphor us being mixed with a large 
Quantity of Pomatum, makes, as well as with 
Camphire and the Oil of Cloves, a ſhining Un- 
guent, that may be rubbed on the Hands and 
Face, without Danger of burning, ſo as to ren- 
der them luminous in the Dark, | 

(12) If a Piece of Paper, or Linen, be dipt 
at one End in Spirit of Wine, and a Bit of Pho/- 
phorus be cruſhed on the other End that remains 
dry, the Spirit will be fired by the Phoſphorus, 
without immediate Contact: But the fame Thing 
will not happen, if the Paper were dipt in Oil 
of Turpentine, nor if a Bit of Phoſphorus were 
rubbed upon the End dipt in the Spirit of 
Wine; only when the Spirit is entirely evapora- 


ted the Phoſphorus will burn, though with Diffi- | 


culty, and ſlowly. | 
44. There are many of theſe odd Kind of 
Experiments that might be made with Phoſpho. 
rus ; which is a Subſtance that ſeems, in Che- 
miſtry, to be much ſuch a Thing as the Loadſtone 
in Natural Philoſophy ; and its effects are almoſt as 
odd and difficult to explain, for want of knowing 
the latent Properties of Bodies. | 
| F F 3 Axlous 
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arion and Canons, Lu) 


1. We . from the met Experiments, 
That Gunpowder, and the Arts thereon depend- 
ing, are capable of farther Improvement; and 
thar more forcible and deſtructive Inventions, 
than thoſe at preſent in Ut, are diſcoverable, if 
required a). 

2. That, in particular, great Uſe may be 
made of compreſſed Air in this Way, the Mix- 
ture of Iron-Filings and Brimſtone, in large 
quantities; the Pulvis and Aurum fulminans ; Salt 
of Tartar; the Mixture of certain cheap Oils 
and acid Spirits, for producing extremely pow- 
erful and deſtructive Effects 6). 

3. That many natural Phenomena, ſuch as 
Earthquakes, Thunder, Lightning, Vulcanos, the 
Aurora Borealis, Hot Baths, Sc. are imitable and 
explicable by chemical Expcriments, particular 
Mixtures, and exploſive Powers c). 

4. That Fire and Flame are producible by 
the ſimple Mixture of appropriated Bodies, if 
made with ſufficient Violence: or that Oils freed 
of their acid Part, and ſuddenly joined with 
ſtrong acid Spirits, are inſtantaneouſly produc- 
tive of Fire and Flame 4). 

5. That by this Action, or the intimate and 
ſtrong Union of acid Spirits with Oils, Roſins 
are producible d). 

6. That very violent Fxploſions may be made 
in vacuo, as well as in the open Air d). 

7. That the Phoſphorus of Urine is applicable 
to? many extraordinary Purpoſes; particularly to 
the introducing of uncommon Changes in metal- 
line Bodies e). 


4) See Bap. I. II. and V. 8) 1 III. v. ©) Exp. 
III. IV. v. VI. 4) Exp. V. ) Exp. VI. oe 
$. That 
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8. That as moſt Diſcoveries of chemical Ex- 
1 and Phoſphori were accidental, greater 
Things may be expected from a ſagacious Expe- 
rience, conducted by Keaſon, and by a farther 
Diſcovery of Cauſes and Axioms 4). 
9. That the Phoſphorus of Urine may be made 
in large Quantities, and with ſmall Expence; fo 


as to nem deſirable Opportunities for the farther 


Improvement} of Chemiſtry and Metallurgy 5). 
10. That there may be many latent Properties 
in Bodies, remaining unknown to us, for Want 


of making the proper Experiments; which alone 


can diſcover, and bring thoſe Properties to light a). 


a) See Exp. I. II. II IV. v. VI. 
b) Exp. VI. 
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LECTURE XX. 
e 


Ways of applying Chemiſtry to the farther 
Service and Improvement of Natural Phi- 


loſophy, Arts, Trades, and Buſineſs. 
| ; 


Dean. 1, UR preſent Lecture is intended to ſhew 
ſome particular Ways of extending and 
applying Chemiſtry to the farther Im- 
provement of Natural Philoſophy, Arts, Trades, 
and Manufactures. For though this be the ge- 
neral Deſign of our whole Courſe, yet we judge 
it proper to beſtow our laſt Lecture expreſsly upon 
the Subject. We ſhall therefore (1) divide 
Chemiſtry into its ſeveral Branches, and ſhew how 
each of them may be farther improved ; (2) exhi- 
bit a ſet of Experiments tending to that End; 
and (3) offer a few Rules for its farther Appli- 
tion and Enlargement. | 
Chemifiry 2. Chemiſtry, in general, may be uſefully di- 
«vided, vided into Philoſophical, Technical, Commercial, 
and Occonomical Chemiſtry. 
Into Phila 3. By Philoſophical Chemiſtry we underſtand 
Jepbicah, Chemiſtry practiſed in Miniature, after the Man- 
ner of our prefent Courſe; ſo as to find out the 
Cauſes of phyſical Effects, and to make new 
Diſcoverics in Nature *. 


» dee below 5 7. 


4. By 
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ws By Technical Chemiſtry we underſtand the Technical, 
Application of Philoſophical Chemiſtry to the 
immediate Service of ſome Art; ſo as to invent, 
form, aſſiſt, promote, or perfect it in the large 
Way of Buſineſs. 

5 By Commercial Chemiſtry we mean the Appli- Commer- 
cation both of Philoſophical and Technical Che- cal, 
miſtry to the eſtabliſhing, ſupporting, and improv- 
ing any Branch of Trade or Commerce. 

6. And by Occonomical Chemiſtry we mean the A4 Orc 
Application o Philoſophical, Technical, and Com- nomica/. 
mercial Chemiſtry to the Service and Accommo- 
dation of a Family. 

7. Philoſophical Chemiſtry conſiſts of three Philbſpbi- 
Parts ;* viz. Invention, Rationale, and Experiment: al Ce- 
Whence we may define it a particular Exer- 2 
ciſe of the rational and inventive Faculties of 
the Mind, leading to Experiments, and thence 
to the Diſcovery of Cauſes; ſo as to form 
Axioms, that ſhall rationally Account for Phæ- 
nomena, and diſcover Rules of Practice for pro- 
ducing uſeful Effects. And thus Philoſophical 
Chemiſtry is not only a Key to all the other 
Parts, but of itſelf diſcovers the Cauſes of ma- 
ny natural Phznomena z as particularly Earth- 
—”—_ Vulcanos, Vegetation, the growth of 

inerals c. 

8. This Branch of Chemiſtry alfo explains the In Office, 
general Forms and Qualiffes of Bodies, whereon 
their Properties and Effects depend ; as Volatility 
and Fixednefs, Fluidity and 'Firmneſs, Colours, 

Taſtes, Odours, Efferveſcences, Fermentation, 
Solution, Precipitation, Congelation, Extraction, 
and the like. 

9. To this Part of Chemiſtry it likewiſe be- 
longs to bring new Inventions to the Teſt, fo as 
to diſcover their Validity or Inſufficiency. Thus 
when any Hint is ſtarted for a new Trade, or 

Method 
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Method invented for the Improvement of an old 
one, before any Attempt is made to apply it in 
the larger Way, the proper Aſſay or Experiment 
mult firſt be performed in Miniature; where if 
it prove ſucceſsful, this may rationally encourage 
the erecting of ſuch a Diſcovery into an Art, or its 
Application to the Improvement of Buſineſs. 

Plfirated. 10. To have an Example of this whole Pro- 
cedure, we need but reflect upon the general Office 
of the Afay-Maſter ; who before-hand diſcovers, 
in Miniature, the Quantity of Metal contained 
in any Ore aſſigned ; thereby giving a Direction 
to the Operator at the larger Furnace. And thus 
Puiloſophical Chemiſtry plays directly into the 
Hands of the Technical, Commercial, and Oeco- 
nomical Species. | 


II Im- II. But before it can do this to the beſt Ad- 


provenent, vantage, there are ſeveral Deficiencies therein that 
ES. require to be ſupplied: And firſt, the Labour, 
ratory, Time, and Expence neceſſary to procure the 
proper Furnaces, Veſſels, Utenſils, and Subjects, 
for the ready and commodious Exerciſe of this 
Art, have been a great Hindrance to its Advance- 
ment. Upon which Conſideration we have en- 
deavoured to collect together a commodious Phi- 
loſophical Laboratory in a portable Form attended 
with as many Conveniencies as the Nature of the 

Thing will allow a). | 
By pradi- 12. In our Definition of Chemiſtry 3), we en- 
fg it, deavoured to avoid the common Error of con- 
as _ fining this Art to the ſole Uſe and Application of 
Furnace. Fire. We hope to have ſhewn c) that it has a 
Right to employ the other Elements, Air, Wa- 


ter, and Earth; to which we may add Cold, 


4) See the Fſſay for introducing a Portable Laboratory. 
6) Lee. I. in init. 
c) Let. I. II, III, IV. 


* 


and 
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and various Kinds of Motion. And if it be re- 
membered, that Chemiſtry is the Art of analy- 
ſing and compounding Bodies by Means of all 
the Inſtruments we can procure ; an Attempt to 
introduce Ways of working in the Art, without 
* or Furnace, will not appear ſurprizing. 
| . Nay, if a due Eſtimate were made, and Partics- 
hs full Scope and Extent of Chemiſtry conſi- larly by 
dered; a large and curious Part of it would ap- ah” 
pear to depend more upon other Things, than | 
upon the direct Uſe of Fire: Thus for Example, 
the whole of Fermentation and Putrefaction, 
two Extenſive Operations in Nature and Art, 
are performable without the Uſe of either Fire 
or Furnace, Farther, the Action or inſtrumental / 
Efficacy of Air, Water, and Earth might, with 
regard to chemical Operations, be oppoſed to 
the Action of Fire; which has ſtill a more direct 
Antagoniſt, or rather Correlative, viz. Cold; 
whoſe Efficacy in Chemiltry is extremely great, 
and. feparates the more uſeleſs and aqueous Parts 
of Bodies from thoſe that are more ſpirituous 
and eſſential z as we ſee in the Concentration of . 
Wines, Vinegars, and other ſpirituous and ſaline 
LAI? by Froſt *. 

4. There is farther wanting to the Improve- chte 

— — of Philoſophical Chemiſtry, a Collection of 2% 3 
all that is hitherto known and practiſed in the leFing the 
Art, to ſhew 'the preſent State and Condition Erbes. 
thereof. And this, perhaps, would make no very 2 and 
large Volume; for the original Experimental 23 
Writers are very few, in Compariſon of the Col- 
lectors and Tranſcribers: But the more uſeful 
Part of ſuch a Work is not to be found in Books; 
and can be had only from obſerving, collecting, 


* See the laſt of three Eſſays in Artificial Philoſophy, or 
Univerſal Chemiſtry, Ann. 17317. 
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and digeſting the daily Practices of mechani- 
cal Operators; ſuch as Refiners, Aſſay-Maſters, 
Smelters, Dyers, Sugar-Bakers, Soap - boylers, 
Sc. And till the Secrets and Myſteries of theſe 
Arts are known to the chemical Philoſopher, he 
will want many things that are neceſſarily re- 
quired to the Improvement of _ Philoſophical 
: Chemiſtry. ; 
A Liftof 15 The laft particular we ſhall at preſent in- 
Defidera- timate, as wanting for the Exerciſe and Improve- 
ta. ment of Philoſophical Chemiſtry, is a Lift of the 
Chemical Defiderais in all Arts and Trades, in 
order to procure the readieſt Ways of ſupplying 
them : For ſuch a Liſt would contain ſo many 
Problems for the Philoſophical Chemiſt to ſolve. 
Technical 16. We now proceed to Technical Chemiſtry ; 
Chemifiry which, for the Sake of Uſe and Commodiouineſs, 
divided. we divide into four Parts: as it relates to Sub- 
jects of the animal, vegetable, and mineral King - 
doms ; or to ſeveral of them at once. Thus 
under animal Arts comes the Art of preparing 
Size and Glue, Tanning, Ivory Staining, the 
Dying in Wool, Silk, Sc. Under vegetable 
Arts comes the Art of Timber, or the Ways of 
preſerving it ſound againſt the Injuries of the 
Weather, the Sea, c. the Art of making 
Roſin, Pitch, Oil of Turpentine, Charcoal, Pot- 
Aſh, Sc. the Art of Brewing, and Fermenting 
for Wines, Vinegars, Cc. the Art of Sugar- 
making, and Refining; the Art of Soap-mak- 
ing, &c. Under mineral Arts come the Arts of 
Salt, Copperas, Vitriol, Borax, Pottery, Metals, 
Foundery, Smithery, &c. And laſtly, under 
mixed Arts comes the Art of Paper, the Art of 
Ink, the Art of Japanning, the Art of Glaſs, 
the Art of Pigments, the Art of Pharmacy, 
the Art of Fire-Works, Sc. all which are 


proper 
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proper chemical Arts, that fall under Technical 


Chemiltry. | 

17. It were eaſy to give a Catalogue of a large g © tr 
Number of new, - and probably advantageous, improved. 
Arts or Trades, that might be ſet up in Eng- 
land. Thus, for inſtance, we would recommend 
the Introduction of Engiiþ Arracks and Bran- 


dies; which might be plentifully afforded by 


the Tappings of our Trees, and all Kinds of 
Summer - Fruits: Nor need Wines themſelves, 
even from the Grape, be here excepted; eſpe- 


cially as we have an excellent Method of improv- 


ing all poor and thin Wines, by adding fine fla- 
vourleſs Sugar in the Fermentation “. 

18. We have endeavoured to ſhew, in the 
preceding Lectures, that many of our Trades are 
improveable; particularly Brewing, Diſtilling, 
Soap-boiling, Pharmacy, Metallurgy, Fc. And 
for new Trades, that the refining and making of 
various Commodities may be as advantageouſly 
practiſed in England as elſewhere: And among 
theſe may be reckoned the. refining of Borax, 
Camphire, Tartar, Manna, &c. the making of 
Salt · Petre, the obtaining of Sulphur, the mak- 
ing of blue Vitriol, Porcellane, artificial Gems, 
and numerous other Commodities of Price and 


Uſe. 


19. The great thing wanting to the Advance- 
ment of Arts, and the Perfection of this whole 
Affair, ſeems to be the joint Concurrence of cer- 
tain Perſons, who ſhould contribute to the car- 
rying it on. The Compaſs of Knowledge al- 
lotted to a ſingle Man or two, bears no Propor- 
tion to that required for the due conducting of 
this Work: Nor, perhaps, is the Knowledge in 
being, of the Kind here principally required. 


* See Les. XI, 


Arts 
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Arts and Sciences muſt receive their Improve - 
ments chiefly from Phy/ical Knowledge ;- that'is, a 
Knowledge drawn from the Nature of Things, 
which is to be acquired only by converſing with 


natural Bodies, and obſerving their Properties, by 


putting Bodies together, and ſeparating them a- 
gain. And this general Proceſs is to be conduct- 
ed in the way of a ſagacious Experience ; which 
is a Matter of Judgment, not caſual or accidental, 
but formed upon ſome certain Principles and 
Analogy of Knowledge. Thus we fee, in ordi- 
nary Life, and the Practice of Trades, that Men 
educated ro them have an acquired Sagacity, or 
Habit of judging each in his own way; which Sa- 
gacity is rarely to be found in Men differently edu- 
cated. The Qualifications therefore required for 
our preſent purpoſe may be termed, Phy/ical or 
Chemical Habits of judging about 7. bings relating 
to Arts and Trades, acquired by ſome competent 
Experience, or by being for ſome Time verſed 
in this Way. 

20. If Choice were made of a Set of Men fo 


qualified, and Rules given them to purſue, with 


due Care to regiſter all their Experiments, and 
form them into Tables, from whence ſome ſhould 
derive Canons and Axioms, others deduce the 


more uſeful Things for the Service of Arts and 


Commer- 
cial Che- 
miftiry di- . 
Vided. 


Trades, Sc. So as to make an uniform and 
ſteady Buſineſs of the whole; there is good Rea- 
ſon to expect that, in the compaſs of a few Years, 
conſiderable Improvements might be made in the 
preſent ſet of Arts and Sciences. 

21. Commercial Chemiſtry conſiſts of three parts, 
viz. (1) The Exerciſe of all the Chemical Arts, 
in a large Manner; ſo as to ſupply more than 
the Demands of a ſingle Country, and afford a 
Surplus of Commodities for Exportation and fo- 
ron Conſumption; (2) The various Ways of 


Coll» 
* 


* 
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condenſing, curing, preparing, ſecuring, and fit- 


ting natural and artificial Commodities for Car- 


riage and Tranſportation; And (3) the Ways of 
ſupplying the chemical Neceſſaries to Voyagers 
and Travellers, for founding, ſupporting, and im- 
proving Trade, Traffic, and Commerce, in dif- 
ferent Countries. | 
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22. And thus a Knowledge of Commercial Che- How tbe 
miſtry will eaſily direct us in England, to the improved. 


Arts that may be extended and improved, fo as to 
underſell ſome other Nations at the foreign Mar- 
kets; provided the Duties and Drawbacks are 
in our Favour : For example; We conceive, that 
Malt-Spirit may be produced in England cheaper 


and better than in Holland; that Wines, Vine- 


gars, Brandies, and Arracks, may be-made, either 
here, or in our Plantations, as good as, and per- 
haps cheaper than, in their preſent places of growth 
and Importation ; that White Lead, Verdigreaſe, 
Sal-Amoniac, © Pot*- Aſh, Hard Soap, Wc. may 
be prepared as cheap and good in England as in 
any other Part of Europe. 

23. We are likewiſe inſtructed by Commercial 
Chemiſtry, to reduce Goods their leaſt Volume 


or Bulk for Exportation; and again to ſecure 


them from the Injuries of the Sea, the Weather, 
and other Accidents, Thus Metals come to be 
exported inſtead of their Ores, Sugars inſtead of 
the Juice or Rob of the Sugar-Cane, Salt inſtead 
of Sea-Water, Raiſins inſtead of Grapes, high 
Spirits inſtead of low Wines, Pot-Aſn inſtead of 
refuſe Wood, &c. And thus it is that, by means 


of Technical and Commercial Chemiſtry toge- 


ther, different Countries are ſupplied with Lead, 
Tin, Iron, Silver, Oil, Tallow, tanned Hydes, 
Pitch, Roſin, Brimſtone, Wax, Wines, Brandies, 
Salt, Sugars, Treacle, Paper, Cc. whereby all 

, 7 . Trade, 
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Trade, Traffic, and Commerce, is ſupported. 


And to diſcover this Kind of Contrivance, or 
Reduction, is the Office of Commercial Chemiſtry. 
Thus, inſtead of importing many . Tuns of a 
foreign dying Wood, we are taught to extract 
its tinging Parts, and bring them away in the 
Quantity of a few Pounds. And to do this more 
generally, as it may be done, would tend to per- 
fect the Trade of the Dry - Salter, and leſſen the 


Expence of the Dyer. | 


Orconom:- 


cal Chemi- 


firy divi- 
ded. 


24. Another Advantage of Commercial Chemi- 
firy is, that it affords the Neceſſaries for long 
trading Voyages. Thus, in particular, it directs 
us to a Chemical Cheſt, and a Portable Furnace, 
with its Apparatus of Flux-Powders, for aſſaying 
Ortes; a Screw-Preſs for Oils, and a Still for ex- 
amining fermented vegetable Juices. It alſo 
directs us to the certain Rules of diſcovering the 
Sophiſtications practiſed in Wines, Brandies, Vine- 
gars, Arracks, Gold-Sand, Gold in Bars or In- 
gots, counterfeit Gems, Sc. and to the ways of 
aſſaying Pot-Aſh, Tincal, Amber-greaſe, Muſk, 
and all other Drugs. So that to improve this 
Part of Chemiſtry, ggetle more ſeems required than 
the bringing it into more general Uſe; which 
might be done to great Advantage, if Philoſo- 
phical and Technica] Chemiſtry were firſt im- 
proved to any conſiderable Degree. 

25. We now come to our laſt Diviſion of 
Chemiſtry, viz. the Oeconomical Branch; which 
is of great Utility and Extent, ſo as to be capable 
of improving all the reſt. This Branch we 
. chooſe to divide with regard to the ſeveral Of- 
fices of a Houſe, in which, as in ſo many dif- 
ferent Laboratories, it may be commodiouſly 
practiſed : For Inſtance, in the Brewhouſe, the 
Store Room, the Kitchen, the Dairy, the 
Laundry, and the Cellar. Thus, by Means of 

| Oecono- 


; 
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Oeconomical Chemiſtry, we are inſtructed in the 


beſt Ways of brewing with Malt, Treacle, 
Hony, Sugar, or other vegetable Juices; the 


beſt Ways of raiſing and preſerving Yeaſt, or 


Wine Lees, for baking or brewing ; and of 
imitating the natural Wines of foreign Growth. 
This Art directs us how to procure the ſimple 
and compound Waters of Vegetables, in their 


greateſt Perfection; and to make a Set of Bran- 


dies. or Cordial Waters, even from the groſs 
Lees, Sediments, or Bottonts of our Wine or 
Ale Caſks. Hence alſo we learn the Methods 
of preſerving Fruits in Sugar, and ſeveral vege- 
table Productions in the Way of Pickle, Sc. 
The Art of Cookery alſo is by this Means im- 
proveable : So are all the Dairy Productions, 
and the Buſineſs of the Laundry ; as by render- 
ing hard Waters ſoft, Sc. But to ſhew this 
fully, and to improve the Deſign, would require 
a particular Treatiſe, under the ſeveral Heads 
of the Brewhouſe, the Store-Room, the Kitchen, 
the Dairy, the Laundry, and the Cellar “. 


II. 


26. We now proceed to our Experiments; 


may probably be made to as great Advantage in 
England as in the Levant; the ſecond will ſnew 
the Method of making a Varniſh of Amber, 
with a View to improve the Arts of Japanning, 
Embalming, Sc. the third will ſhew how to 
make a very hard Glaſs, for improving the Art 
of Glaſs, Enamelling, and the Buſineſs of arti- 
ficial Gems; the fourth will ſhew how to pre- 
pare a Foil for foliating figured Glaſſes, and 


* See the firſt of the three Eſfays in 4rtificial Phil/ophy, 
or Univerſal Chemiſtry, publiſhed in 1731. 
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turning them into Speculums; the h will 
ſhew a Way of making a curious and uſeful 
Glue; and the „t and laſt will ſnew a Method 
of giving Co per a Gold Colour, and a greater 
Degree of Ductility, by Way of directing an 
Enquiry after Methods of introducing other uſe- 
tul Changes into Metals, 8 


ExXPERIMENT I. 


That Sal Ammaniac may be advantag eoufl made 
in England. 


27. We took four Ounces of the common 
volatile Salt of Ox-Bone, and ſaturating it with 
ſtrong Spirit of Sea-Salt, evaporated the ſu- 
perfluous Moiſture; upon which we found a 
Cake of true Sal-Ammoniac left behind. 

28. This Experiment regards both Philoſo- 
phical and Technical Chemiſtry ; as not only 
ſhewing that Odours may depend upon the Me- 
chanical Structure or Texture of the Parts of 
Bodies; but alſo leading to a cheap Way of ob- 
taining Sal-Ammoniac in other Countries, as 
well as in the Levant. | 

29, The volatile Salt here employed has a 


phicalChe- very quick and -pungent Odour ; fo likewiſe, 


though in a leſs Degree, has the Spirit of Salt: 
but theſe two, upon mixing, deſtroy each other's 
Odour, ſo as to leave the Cake of Sal- Ammo- 
niac ſcentleſs. The Reaſon is, that theſe two 
odorous Liquors loſe of their Volatility by Mix- 
ture; ſo that their fine Parts, can no longer 
fly off briſkly, and ſtrike the Nerves of the Noſe 
on which all ſmelling depends. But if a little of | 
the Sal-Ammoniac be ground in a Mortar, along 
with another ſcentleſs, but more fixed, Body, 
Viz. an equal Quantity of Salt of Tartar ; this 
| Salt 
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Salt of Tartar laying hold of the Acid of the 


Sea -· Salt, leaves the volatile Salt at Liberty to 
aſcend and ſtrike the Noſtrils as briſkly as be- 
fore: Whence we ſee that Odours may be me- 
chanically produced and deſtroyed. The ſame 
is confirmed by many other Inſtances of Phi- 
loſophical Chemiſtry, and holds equally of 
Taſtes. | 
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30. Hence we may derive ſome Rules for Fele for 


improving the Odours of certain Perfumes, or 


for recovering them when impaired, or almoſt 


deſtroyed. Thus it is known to Perfumers, 
that Sugar being ground with Muſk or Amber- 
greaſe, opens the Body thereof, - and makes 
theſe Subſtances go farther in the perfuming of 
Waters, Powders, or the like : And - this the 
Sugar does chiefly, by attenuating, reſolving, 
and ſubtilizing the viſcous Parts of thoſe Sweets, 
ſo that they now move more freely, and ſtrike 
the Noſtrils more briſkly, than before. And 
when theſe, or other Perfumes, have almoſt loſt 


their natural Odour, it may in goud Meaſure be 


recovered by the prudent Addition of a little 
volatile, animal Salt; as that of Hartſhorn. And 


hence we ſee the phyſical Reaſon why decayed 


Perfumes are ſometimes ſuſpended in a Jakes, to 
recover their loſt Odour; for all ſuch Places 
abound with volatile Salts, continually ariſin 

from the Urine, and other animal and vegetable 


Matters, which are there in a State of Putre- 


faction. 


improving 
Per fumes, 


31. Sal-Ammoniac is alſo obtainable in Eng- Sal. 4m- 
land, by ſubliming a Mixture of Wood-Soor, nie 


-Urine, and Sea-Salt; but it ſeems eaſter and a 
perhaps it might prove cheaper, to prepare it 
in the Way of the preſent Experiment. The 


volatile Salt for the Purpoſe: will be abundantly 
ſupplied by the Pith of Horns, Blood, the Refuſe 
| Gg 2 of 


tain. 


ble, 
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of-a Slaughter-houſe, putrified Vegetables, Ee. 
and the Spirit of Salt may be made at an eaſy 


Rate, in a proper Furnace. | | 
32. But the preſent Experiment might prove 


riment ex- ſtill more ſerviceable, by leading to a Way of 


tended. 


procuring other ſaline Bodies beſides Sal-Am- 
moniac : For it ſhould ſeem that ſeveral Salts 
may be artificially compoſed by the Union of 
their conſtituent Parts; as we here ſee in Sal- 
Ammoniac, For Example; the Making of 
blue Vitriol may be attempred, by boiling Cop- 
per, inſtead of Iron, in the raw Liquor of the 
Pyrites, from which the common green Vitriol 
is made. Andit this Hint were duly purſued, 
perhaps it might lead to the Diſcovery of ſeveral 
new Arts and Trades. 


EXPERIMENT II. 
An Amber Varniſh. 


Amber dif. 33. We took four Ounces of Amber, and 


fobaed. 


q 


U/ of the 


Experi- 


ment. 


various Arts may depend. Thus, in particular, 


putting it into a Crucible, juſt melted it with a 
{mall Degree of Heat; then poured the fluid 
Maſs upon the Iron Plate. When the melted 


Matter grew cold, we reduced it to Powder; 


and adding thereto two Ounces of drying Oil, 
(that is, Linſeed Oil prepared, or thickened, 


-by boiling it with a little Litharge) and one 
Pint of Oil of Turpentine, we diſſolved the 


whole together into a Varniſh. | 
34. This Method of making the Amber Var- 
niſh is kept as a Secret in few Hands; but de- 
ſerves to be made publick, as a leading Experi- 
ment, to direct the Means of perfecting the Arts 


of Varniſhing and Japanning, or the Ways of 


diſſolving Amber; whereon the Perfection of 


the 


Of Enlarging Cbemiſtry, &c. 
the Art of Embalming would be highly impro- 
ved, if we could e the human Corps in 
a tranſparent Caſe of Amber; as we ſee the 


Bodies of Flies, Spiders, Graſhoppers, Cc. are, 
to great Perfection. 
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35. An uſeful Subſtitute, or Approximation, Ayrexi- 
in this Way, has been tried, by boiling fine Roſin nation. 


to Colophony, or a tranſparent and hard, though 
brittle, . Subſtance. This being diſſolved by 
Heat, and the Bodies of ſome ſmall Animals 
dipped therein ſeveral times ſucceſſively, they 
have been thus coated over with Colophony; 
which in ſome Degree reſembles Amber, but re- 


| quires to be carefully kept from Duſt, in order 


to preſerve its Tranſparency. SY 
36. But if Amber could be diffolved without ef 
impairing its Tranſparency; or if one large Maſs /ig 


could be made of it, by uniting a Number of 


ſmall ones, it would thus not only tend to per- 
fect the Art of Embalming, but likewiſe come to 
be uſed, on many Occaſions, inſtead of Wood, 
Marble, Glaſs, Silver, Gold, and other Metals: 
for then various Kinds of Veſſels and Utenſils 
might be commodiouſly made thereof. 


Amber. 


37. To forward the Diſcovery, our preſent Hem to 
Experiment ſhews, that Amber contains a cer- «tempt 


tain ſlimy, aqueous, or mucilaginous Part, which 
in. the ordinary Way requires to be evaporated 
by a ſcorching Heat, before the Amber will 
readily diſſolve in Oil; with which however it 
afterwards unites into a Subſtance of a Nature 
compounded of that of an Oil, a Gum, and a 
Roſin. Nor would the thin ethereal Oil of Tur- 
pentine diſſolve it, unleſs firſt thickened, and 
fitted for this Purpoſe, by Means of the drying 
Oil. Hence, as it ſeems plainly intimated that 
Amber is not only reſinous, but alſo mucilagi- 
nous, whoever would attempt to melt ſmall Pieces 


G g 3 | of 


its Solu- 


tion. 


c—N—N—U—Up— ð—x— —— — 


— . —— 


—ͤ— cov — pegs 4 . 
2 — — „„ 1 


1 


454 LECTURE THIN TWwWINTIET RH. 


of Amber into large ones, would do well to con- 
ſider the Subject as a mucilaginous Roſin, and 
conſequently (1) fitted to diſſolve, in a thick Oil, 
after a previous Evaporation of its aqueous Parts, 
or the Deſtruction ot its more mucilaginous Na- 
ture; (2) that it may poſſibly be diſſolved, by 
boiling in a Lixivium of Salt of Tartar, and 
Quicklime; or il any could be found, as there 
may, ſtill ſharper, and more alkaline; and (3) 
that the Digeſtor ſeems well adapted to diſſolve 
this mucilaginous - and refinous Subſtance, by 
Means of an expreſſed Oil added to the Amber, 
finely powdered and kept from ſcorching by the 
Interpoſition of Water. And here we recommend 
a long and moderate Digeſtion, rather than a vio- 
lent Hear. Thus, therefore, our preſent Expe- 
riment points out to. us three ods for dif- 
folving Amber, which either do not conſiderably 
deftroy its Texture, or at worſt leave it in a 
State reducible, by an eaſy Operation, to a Kind 
of Amber again. 


ExPERIMENT III. 


A harder Glaſs than the common. 


Prax 38. We took four Ounces of Borax, and an 

Glaſs, Ounce of fine white Sand, reduced to Powder, 
and melted them together 1n a large cloſe Cru- 
cible, ſet in a Wind Furnace, keeping a ſtrong 
Fire for half an Hour; then taking out the Cru- 
cible, and breaking it when cold, we found at 
the Bottom a pure hard Glaſs, capable of cutting 
common Glaſs almoſt as well-as a Diamond. 


| Uſe of the | 29. We have here an Experiment, which, be- 


Exyeri- ing duly varied, may lead to ſome conſiderable 


nts Improvements in the Arts of Glaſs, Enamels, 


and artificial Gems : It ſhews-us an expeditious 
s i ? Method 


/ Enlar ging Chemiſtry, &c. 
Method of making Glaſs, without the Uſe of a 
fixed Salt; which has generally been thought 
an eſſential Ingredient in Glaſs, and which iv 

ths Ingredient that gives the common Glaſs its 
Softneſs. But Borax is a neutral Salt, which, 
being urged by the Fire, does not turn any 
Way alkaline'; but, of itſelf, without Addition, 
preſently runs into Glaſs: And whether other 
Ingredients might not here be advantageouſſy 
ſubſtituted for ſoft Sand, particularly calcined 
Flints, powdered Cryſtal, Sc. we recommend to 
farther Experience; ſo as to attempt making 4 

Glaſs that ſhall, in ſome Degree, approdich the 
Hatdneſs of a Diamond. 

40. If a pure tranſparent Glaſs, of this De- 
ge Hardneſs, can be tinged in the ordinary 

anner, by Means of the prepared metalline 


Calces, it ſhould ſeem that the Art of making | 


counterfeit Gems would then have gained its 


Perſection; for the Colours thus introduced are 


in no reſpect inferior, but perhaps ſuperior, to 
the natural Colours of the Sapphire, Emerald, 

Ruby, &c, So that nothing more ſeems want- 
ing to perſect this Art, than the Diſcovery of a 
denſe, hard, cryſtalline Glaſs, that ſhall poliſh 
like Cryſtal, and not ſcratch in the Wear. 
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41. In order to give our Glais the deſired The Expo: 
of Hardneſs, it may be proper to'conti- riment ex- 
nue it long in the Fire; which is conſtantiy e. 


found to add Strength and Hardneſs to Glaſs: 
Inſomuch that common Glals, by being con- 
ſtantly kept in a ſtrong E uſion for a Month or 
fix Weeks, has become of a ſtony Hardneſs; a 


large Part of the fixed Salt thus going off in 


the Fire; and conſequently leaving the Glaſs 
leſs charged with Salt, or nearer approaching to 
the native Hardneſs of the Flint * Sand em- 
ployed in the Preparation. 


99 = 42. If 
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42. If the Uſe of Borax ſhould, in this Man- 
ner, be found to have a conſiderable Effect, it 
will be proper to enquire farther. into its natu- 
ral and chemical Hiſtory, which ſeems at pre- 
ſent to be little regarded. Perhaps it may not 


be impoſſible to find this ufeful Subſtance in ſome 


The Sil- 


wVering 
Amalgam. 


Parts of Europe, or to imitate it by Art, and to 


diſcover better Ways of refiaing it than thoſe 


now uſually practiſed, _ 
43. The Facility wherewith this Salt runs into 
Glass, or the ſmall Degree of Heat, and the ſhort 


Time required for that Purpoſe, if well attended 


to, may be capable of enriching Chemiſtry, and 
more particularly the Hiſtory of Glaſs; at leaſt 
we have good Reaſon to believe that the preſent 
Experiment is capable of being largely diverſi- 
fied, and improved to ue: Service of ſeveral 
Arts. 


ExyrninenT IV. 


A Foil = turning ſpherical or. other feured cala 
into Speculums. 


44. We took half an Ounce of clean Lead, 
and melted it with an equal Weight of pure 
Tin; then immediately added half an Ounce of 
Biſmuth, and carefully ſkimmed off the Droſs: 
Now removing the Fa from the Fire, we ad- 
ded, before the Mixture grew cold, five Qunces 
of pure Quickſilver, and ſtirred the whole well 
together; then put the fluid Amalgam into a 
clean Glaſs. 


Tow to be 45. When this Amalgam is uſed for Foiling, 


applied. 


or Silvering, let it firſt be ſtrained through a 
linen Rag; then gently pour ſome Ounces $a, 
of into the Glaſs intended to be foiled.. The 
Mixture ſhould be poured into the Glaſs by 
Means of a paper Funnel, reaching almoſt 2 
the 
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the Bottom, to prevent its flying to the Sides; 
then dexterouſly inclining the Glaſs every Way, 
endeavour thus to faſten the Foil. When this 
is once done, let the Glaſs reſt for ſome Hours; 
then repeat the Operation, till at length the fluid 
Maſs is evenly ſpread and fixed over the whole 
internal Surface; as it may be known to be by 
viewing the Glaſs againſt the Light. The ſuper- 
fluous Amalgam being now poured out, the 
Outſide of the Glaſs may be poliſhed with Putty, 
Chalk, or Tripoli, ſprinkled upon a Cloth: 
And thus the Operation is compleated. In 
this Manner are made thoſe ſhining ſpherical 
Glaſſes (appearing like Glaſſes f'lled with Quick- 
filver) which we ſometimes ſee hung up in Par- 
lours, near the Cieling, to invite the Flies in 
Summer from the Windows, and other Parts 
of the Room, where they might prove more 
offenſive. 0 1280 t n: 
46. The Operation has conſiderable Advanta- Advanta- 
ges, as being performable in the Cold; and is e 9f the 
not attended with Danger from the. poiſonous 2 
Fumes of Arſenic, or other unwholeſome Mat- 
ters, uſually employed for this Purpoſe. And 
how far it is applicable to the more commodious 
foiling of the common Looking-Glaſſes, and 
other Speculums, may deſerve to be conſidered. 


ExPpERIMENT V. 


A curious and uſeful Glue. 


47. We took an Ounce of Iſing-Glaſs beat %. 
to ſhreds, and put it into a Pint of Brandy; 6 
where, by Means of a little Heat, or gentle ſim- Glue. 
mering over a common Fire, it gradually diſſol- 
ved: We then ſtrained the Solution through a 
Piece of fine Muſlin, and thus obtained a 

Glue, 
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ts Uſes. 
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Glue, that ſhould be kept in a Glaſs doſe 
we." pens 

This Glue, with A ety gentle Hear, 


Gidelees thin, tranſparent, and almoſt limpid: 
When ufed in the Manner of common Glue, it 


joins the Parts of Wood together, ſtronger than 


Ext ended. 


And im- 
proved. 


Wood is joined to itſelf ; ſo that the Pieces thus 
Joined will break in any other Part rather thati 
where they are glued. It is alſo remarkable, 
that if Saw-duft, or powdered Wood, be made 


into a Ball with this Glue, the Ball il prove 


ſolid and elaſtic; ſo that it may be turned and 
uſed as a Bowl, without breaking. And whe- 
ther, by Means of fuch a Glue as this, ſome- 
thing conſiderable may not be effected in the 


emboſſing of Wood-work, we leave to farther 


Experience. The Glue being thus made with 
Brandy, will keep long wirh6ut corrupting 3 
and is therefore a proper Form wherein to pre- 
ſerve Tfing-Glafs ready diſſolved for the fining 
of Wines, or other Uſes. 

49. Another curious Uſe of our Glue is, that 
it ſerves excellently for taking off the Impreſſions 
of Medals, or Coin : T Rus if a little of this 
welted Glue be poured thinly upon a Guinea, 
ſuppoſe, ſo as to cover the whole Surface of the 
Piece, and the Glue be ſaffered to remain there- 
on for a Day or two, till it becomes thoroughly 
dry, it will appear hard and tranſparent, like 
a Piece of Muſcovy- Glaſs, with the Impreſſion of 
a fair Guinea in Entapho, as they call it, on one 
Side, and in Relievo on the other. 

50. This Glue, therefore, dries into a very 
ſtrong, tough, and tranſparent Subſtance; not 
eaſily to be hurt or damaged by any Thing but 
aqueous Moiſture, which would ſoon diſſolve ir: 
So that it is not fit to be uſed in any Work that 
muſt be expoſed to Wet or Weather. But = 2 

Glue 
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Glue to ſtand the Weather, let choice be made _ 
of the common Glue diſſolved with Linſeed- 
A o 225) F 

g. The natural and experimental Hiſtory of Hifery of- 
Glue might greatly tend to the Improvement of Glue 
Chemiſtry. For it ſhould ſeem as if all animal . 
and vegetable Subſtances were either originally 
made of, or might at laſt be reſolved into 
Glue or Joly: Doubtleſs a Knowledge of the 
Nature of Ropineſs, Viſcidity, Sizineſs, Moul- 
digeſs, &c. would give conſiderable Light to 
Natural Philoſophy and Medicine, and lead 
us farther into the Effects, Nature, and Proceſs 
of Growth, Fermentation, and Putrefaction. 
This Enquiry, therefore, ſhould. be proſecuted 
with Care; beginning, for Example, with that 
viſcous Subſtance the White of the Egg, or Se- 
tum of the Blood, in their natural States; and 
obſerving how their Tenacity is altered, by mo- 
derate Degrees of Warmth or Cold. The En- 
— might next proceed to the mucilaginous 

atter of Snails, Frog-Spawn, Fiſh, and other 

Animals in Embrio, Vegerables, Cc. and 
dually deſcend to Subjects of the mineral King- 
dom. And this Enquiry, we apprehend, may 
be uſefully proſecuted without the Aſſiſtance of 
a chemical Apparatus; fo as to diſcover the 
beſt Ways of preparing Cements, Glues, Sizes, 
Jellies, Sc. for various mechanical and oeco- 
nomical Uſes. 


ExXPERIMEN r VI. 


Copper made more duttile, and turned of a Gold 
| Colour. 


32. Make an Amalgam, of one Part pure 
Copper, and three Parts clean an . 
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Copper ad- boil the Amalgam in River -Water for two 


vanced 
ſomewhat 
nearer to 


Hours; then diſtill off the Quickſilver, and coho- 
bate it once or twice; laſtly, fuſe the Copper 
that remains in the Retort, and it will be of a 
Gold Colour, and more ductile than common 


Copper. This Experiment was not brought to 


I. Uje. 


Perfection in the Courſe, on Account of the 
Difficulty then found of amalgamating the Cop- 
per, which was attempted thus: We diſſolved 
as much Copper in Aqua fortis as the Menſtruum 
would take up; then diluting the Solution with 
ten or twelve Times its oẽ.n Weight of Water, 
we put Iron Plates into it, which precipitated 
the Copper in fine Powder: This Powder was 
edulcorated, or waſhed, in ſeveral Waters, to 
clear it of its adhering Salts, and afterwards 
dried; then ground in a Stone-Mortar, along 
with an equal Weight of Quickſilver; but no 
Amalgamation enſued. It has been uſually 
thought difficult, and by ſome impracticable, 
to make an Amalgam of Copper by Heat: In 
which Method, indeed, it is not eaſy to ſucceed 

rfectly, the Copper requiring ſuch a Heat to 
— 2 fluid, as will exhale the Mercury; which 
beſides does not readily unite with that Metal. 
In the preſent Method the Thing may be effected 
without Heat; viz. by firſt reducing the Copper 
to an exceeding fine Powder; which here ſup- 
plies the Place of Fuſion, and might put us upon 
enquiring whether Trituration may not, in ſome 
other Caſes, be advantageouſly ſubſtituted for 
Fuſion. 

53. This uncommon Experiment of M. Hom- 
berg ſhews us a Method of advancing Copper 
ſome Degrees nearer to Gold; ſo as to fit it 
for Watch-work, Cane-heads, Snuff-boxes, and 
other ſmaller Machines and Utenſils, and eſpe- 
cially for Gilding. It is remarkable that the 


Quick- 
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Quickſilver loſes. an eight Part of its Weight in 
the Operation, | TUGUETD 

54. The Experiment is here employed as a Extended. 
leading one, capable of ſhewing that uſeful 
Changes may be wrought upon the common Me- 

tals; ſo as, in ſome Meaſure, to introduce a new 

Set. It is known to ſome, that Copper may be 

ſo far whitened and ſoftened, as to ſerve on ma- 

ny Occaſions for Silver. Lead, by a flight Ap- 
Plication, is capable of being whitened, harden- 

ed, and rendered more uſeful for many Purpoſes. 
And if Perſons acquainted with the Nature and 
Effects of Metals, Minerals, and their Fumes 

upon each other, were to proſecute the Enquiry, 

many uſeful Things of the like Kind might 
doubtleſs be diſcovered. 

53. A little prepared or fixed Arſenic will in- Exempli- 
ſtantly whiten Copper throughout; though thus . 
indeed the Copper proves brittle, - or rotten : 

But there are other ſecret Ways of whitening it, 

ſo as to leave it extreamly ductile. 

56. The facher Proſecution of this Subject The Pro/e- 
would lead us into the ſublimer Metallurgy ; e 78 
which is a Part of Chemiſtry by no Means 6 
therto cultivated as it deſerves, ſeeing it is highly 
capable of enriching the known mechanical Arts, 
and ſtriking out new ones. | 


III. 
57. We now come to offer a few Rules for Rules for 
conducting chemical Experiments in the Way of improving 
an Art; ſo as to improve the ſeveral Branches dap 65 
of Chemiſtry above mentioned “. ; 
58. Let the firſt Rule be, with Care and Dili- 
gence to obſerve the Proceſſes uſed by Nature in 


6 2, Ee. 
the 


| 
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the Production of all thoſe things we would en - 
deavour to imitate. For Nature, the moſt ex- 
4% Chemiſt, employs the very Inſtruments which 

en alſo employ ;- via Fire, Water, Air, and 
Earth; as we have ſhewn in our Lectures upon 


the Elements. ; 


LIluftra- 


tion. 


Rule II. 


39. To illuſtrate this Rule by an Example ; 
it appears, by numerous Inſtances, that there is 
an acid or ſaline Liquor naturally contained in 


the Bowels of the Earth; which acid there mix- 


ing with various Kinds of earthy Matters, and act- 
ing as a Menſtruum upon them, changes their 
Natures, or makes them appear under different 
Forms. And hence common Brimſtone, Alum, 
the native Vitriol, &c. ſeem to have their Origin. 
60. For by an exact Scrutiny and attentive 
Conſideration it appears that, when this general 
Acid diffolves a certain bituminous Earth, it 
makes Brimſtone; when a chalky Earth, Alum ; 
when Iron or Copper, Vitriol; c. And accor- 
dingly, by uſing the ſame Kind of general Acid 
( hich may be procured: by buſhing Brimſtone 
unger a glaſs Bell) in the ſame Manner as Na- 
ture ſeems to employ it, we can likewiſe, by 
Art, produce Brimſtone, Alum, or Vitriol, when 


and where we pleaſe. And thus, if we could 


univerſally diſcover the Proceffes and Inſtru- 
ments which Nature employs in the Production 
of her Effects, we ſhould have certain Rules for 
imitating her. 

61. Our ſecond Rule is, to gain a Habit of 


- transferring, diverſifying, enlarging, and improv- 
ing an Experiment, till it ends in ſome certain 
Diſcovery, either of Light to the Underſtanding, 
or of Uſe in Life; one of which points all juſt 
Experiments will end in, when duly proſecuted 
and conſidered. 


62. For 
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the Mind ſhould be ever caſting about to diſco- 
ver the Cayſes of Failure, as well as of Succeſs, 
And this is a Sagacity which may be procured 
by Uſe, and turned into a Habit of Invention 
and Diſcoyery : So that no ſingle Experiment 
ſhall be performed, but ſome Advantage will 
be immediately derived from it ; nar any Experi- 
ment be made, without ſome reaſonable Grounds 
of Hope for Succeſs. 


403 
62, For unſucceſsfyl Experiments are no leſs Mfra- 
inſtructing than thoſe that ſucceed : Which“ 5. 
ought to be well FRF The Head muſt in 
all Caſes co- A with the Hands: So that 


63. Our third Rule i 18. To roſecute Experi- Nah III. 


1 in an orderly Series, with a View to ſome 
particular Enquiry that may be of Uſe in Life; 
and to let the Enquiry ſuit t Sal and Tem- 
per of the Enquirer, ſo as that it may be proſe- 
cuted by him with Vigour and Pleaſure, 


64. Thus, if any one ſhould be averſe to the — 


Uſe of Fire and Furnace, he may ſtill improve tir. 


Chemiſtry and Arts, or perform many ſervice- 
able chemical Operations, without much Appa- 
ratus, or Expence, or without the Utenſils and 
Inſtruments commonly employed in that Art: 
Which may, therefore, be practiſed as well in 
a Study or Parlour, as in a Laboratory. And 
to thoſe diſpoſed to operate in this Way, may 
be recommended the Bufineſs of Fermentation, 
the Concentration of Liquors by Cold, and the 
Proſecution of the Nature and Hiſtory of Cold, 
begun by Mr. Boyle, We might alſo recommend 
the extracting of the finer Eſſences of Vegeta- 
bles; the making of the more noble and ſpiritu- 
ous Infuſions, Tinctures, and Elixirs ; the exa- 
mining and tabling the ſolutive Power of Water 
with regard to Salts, and of Spirit of Wine with 
regard 
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regard to different Oils and Roſins; the deter- 
mining the Force of all known Menſtruums in 
the Cold; the Diſcovery of new Menſtruums, 
and particularly of a Solvent for the Stone. Theſe, 
and many other chemical Enquiries, may be 
proſecuted without the Uſe of Fires and Fur- I 
naces : And even ſuch Tempers as are 'more de- 
lighted with ' Speculation than Practice, may 
greatly contribute to the Improvement of Che- 
miſtry, by ſorting, ranging, and digeſting Ex- 
periments into Tables ; ſhewing what they prove, 
and how far they reach ; how far they fall ſhort, 
and how they may be carried farther : Others 
might employ themſelves to Advantage, in 
drawing Things of Uſe from the Experiments 
already known and publiſhed : And laſtly, 
others might, from a due Conſideration of 
Experiments, deduce new Directions and Rules 
of Practice for producing, in a ſure and con- 
ſtant Manner, much greater Effects than are 
uſually hoped for. 


Ax los and Canons. 


1. We learn from the preſent Lecture, that 
Chemiſtry is an Art of very extenſive Uſe in 
Life; inſomuch that not only Natural Philoſo- 
| phy, bur alſo Trades, Commerce, and all active 
Buſineſſes, have a Dependence upon it, and may 
| | be improved by it *. 

2. That therefore the Diſeſteem, which Che- 
| ; miſtry has generally met with, proceeds from a 
| Want of knowing its proper Office, Extent, and 
Uſefulneſs; and trom the frequent Miſapplica- 


* See the whole Lecture paſſim. 


tion 


b 
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tion of it to * of a deluſory or phantaſti- 
cal Nature. 


3. That a large Part of general Chemiſtry 
may be advantageouſly-practiſed, and many Di- 


_. Tcayeries. and Improvements made therein, for 


the Service of Arts, without. the direct Uſe of 
Chemical Fires, F UrnAces, and the common Ap- 
Paratus a). 


4. That 5 Diſcorerics and Improve- | 


ments remain to be made in Chemiſtry itſelf; 


and that theſe Improvements may be made in 


a direct, rational Manner; and, if once made, 


might greatly enlarge and illuſtrate Natural Phi- 
loſophy, improve various Arts, and introduce * 


Set of new ones 5). 
g. That, in particular, al- A an Am- 
ber-Varniſh, a hard Kind of Glaſs, a Foil for 
Glaſſes, an excellent Glue, and a new Kind of 
Metal, may be eaſily obtained, for the Improve- 
ment of Fharmacy and Dying, Japanning and 
Embalming, the Art of Glaſs and the makin 
of artificial Gems, the Foiling of Glaſſes, the 
Gluing of Timber, Emboſſing, and taking off 
Impreſſions, the Art of Watch- making, and for 
other mechanical Uſes. 

6. That the Canons for the farther Improve- 
ment of Chemiſtry, and the Arts thereon de- 
pending, require, (1) a careful Obſervation of 


the Ways of working employed by Nature; 


(2) a Talent of Experimenting; and (g) the 
Diſcretion of ſuiting the Enquiry to the TIRE 
and. Genius of the are ©). | 


'a) See 5 12, 13. ane II. IV. v. 365 64. 
b) See the whole Lecture. 
e) See 9 58564. 
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"CONCLUSION. 


: E are now come to the End of our Lec- 
7 tures, where it may be proper to ſtop 
a while, and look back upon the Ground we 
have gone over. We ſeem to ourſelves to have 
been travelling in a new Road, too little fre- 
quented either by Philoſophers, Chemiſts, or 
Men of Bufineſs. Our Aim has been to im- 
prove the uſeful Arts, by Means of a more Phi- 
loſophical Chemiſtry ; and at the ſame Time to 


ſhew the Method of conducting e ſo 
i 


as that they may terminate in uſeful Diſcoveries. 
With an Eye fixed upon this Point, we have 
purpoſely avoided the more entertaining and 
agreeable Experiments, wherewith Chemiſtry 
abounds ; and have kept to ſuch only as were 
judged either beneficial in themſelves, or of Ser- 
vice in diſcovering Cauſes, Axioms, and Rules. 


And if there be any Merit in what we have done, 


we freely own it to be borrowed, and that it lies 


in the Verulamian Method we have purſued, that 


is, in endeavouring to rectify the Mind, guard 


it againſt Error and Illuſion, and conduct it to 
the Fountains of Nature and Uſe. We cannot 


indeed preſume tõ have diſcovered many of the 


true Cauſes of Things, or Axioms perfectly juſt 
and univerſal. To do this, requires that the ſe- 


veral Parts of Philoſophy ſhould be better cul- 


tivated than they are. All we can hope for is, 
to have found and eftabliſhed a few Rules 


that may direct to a ſerviceable Practice, and 


enable us to enrich and improve ſome of the 

preſent Arts and Sciences. Thus, for Example, 

we hope to have diſcovered this philoſophical 

Axiom, That Sugar, or a ſaccharine Subſtance, is 

the Baſis of Wines, Beers, Vinegars, and 2 
5 ma 


b PR 1 
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Of Enlarging Chemiſtry, &c. 
mable Spirit: Whence we preſume, that the Arts 
of Brewing, Wine-making, Vinegar-making, 


and Diſtilling, may receive a great Degree of 


Perfection. And thus we deſire to have it ob- 


or Cauſe, may ofte n improve, or even perfect, 


a Number of Arts: For phyſical Axioms, duly ; 


diſcovered, muſt be pregnant with the Matter 
of many Arts and Sciences. And on this Ac- 
count it is, that we have directed our Enquiries 


to the Inveſtigation thereof, as the beſt and ſureſt 
Means of improving the known Arts, and diſ- 


covering new ones. Doubtlefs, if this Method 
were carefully and generally purſued, the Buſi- 


neſs of Invention ould not long continue to be 
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ſerved, that the Diſcovery of a ſingle Axiom, 


that caſual Thing it now is; but be reduced to 


zan Art, Which, of all others, is, * the 
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